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By vote of the Board of Government, the price of the Transactions is 55 -oo per 
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CHARTER. 

No. 6091. 

Commontotalt^ of Massachusetts. 

Be it Known, That whereas, Edward W. Thomas, C. J. H. Wood- 
bury, William J. Kent, F. M. Messenger, Harry T. Whitin, Arthur 
H. Lowe, Albert F. Knight, Alfred M. Goodale, Fred C. McDuffie 
and George W. Bean have associated themselves with the intention of 
forming a corporation under the name of the New Engij^nd Cotton 
Manufacturers' Association, for the purpose of encouraging scientific 
investigation and experiment as to the methods of manufacturing cot- 
ton; collecting and imparting information relating to this industry, 
promoting social intercourse among its members; and establishing 
and maintaining a library of works on textiles in the city of Boston, 
and have complied with the provisions of the Statutes of this Common- 
wealth in such case made and provided, as appears from the certificate 
of the President, Treasurer and Directors of said corporation, duly 
approved by the Commissioner of Corporations, and recorded in this 
office. 

Now, Therefore, I, William M. Olin, Secretary of the Common- 
wealth of Massachusetts, do hereby certify that said Edward W. 
Thomas, C. J. H. Woodbury, William J. Kent, F. M. Messenger, 
Harry T. Whitin, Arthur H. I^we, Albert F. Knight, Alfred M. 
Goodale, Fred C. McDuffie and George W. Bean, their associates 
and successors, are legally organized and established as and are hereby 
made an existing corporation under the name of the 

New England Cotton Manufacturers' Association, 

with the powers, rights and privileges, and subject to the limitations, 
duties and restrictions which by law appertain thereto. 

Seal of Ik* Witness my official signature hereunto subscribed, 

Commonv*aUk of ^ ^ * 

Masfackuseits. &nd the seal of the Commonwealth of Massachusetts 
hereunto affixed this first day of December, in the year of our Lord 
one thousand eight hundred and ninety-four. 

WILLIAM M. olin. 

Secretary of the Commonwealth, 



Commontoealtfe of Passatl^usttts. 

(ActH of 1895, Chap. 163.) 
Am A<'i 10 AiriHoKi/K iiik Nkvv Kn(;ij\nd Cotion Manufacturers' 

AtTijiH lA'llON 10 llOl.h IIS MKKTINGS WITHOUr THE COMMONWEALTH. 

Hi it f nude d^ etc,^ a% foiiows : 

Sf/nioN I. The New iMi^hind Cotton Manufacturers* Association is 
h^r^liy ;iuthori/.c«l to liold its meetings in any state or territory of the 
UnitftM StJitCH and in the District of Columbia; provided, however, that 
itn annual meeting sliall be held in this Commonwealth at least once in 
five yearH* 

SwT. 2. This a<:t shall take effect upon its passage. [Approved 
March 33, 1895.J 



NEW ENGLAND COTTON MANUFACTURERS* ASSOCIATION. 



FOUNDED APRIL 90, 1866. 
INCORPORATED DECEMBER 1, 1804. 



CONSTITUTION AND BY-LAWS. 



ACTIVE MEMBERS. 



Article i. Any person who is actively engaged as President, 
Treasurer, Agent, Superintendent or Manager in the manufacture, 
printing or finishing of cottons shall be eligible for active membership. 

ELECTION OF MEMBERS. 

Article 2. All nominations for membership shall be made in writ- 
ing, at least one week before the date of any regular meeting, and 
shall be considered by the Board of Government, and reported to the 
meeting, favorably or adversely, for the action of the Association. 
Provided^ that in case the Board shall decide to report adversely upon 
any nomination, the member who shall have made it shall be informed 
of the intention so to report, in order that he may have an opportunity 
to withdraw the name. Upon such report active members may be 
admitted, if they obtain a majority of votes of the members present 
and voting therefor, by acceptance in writing, and paying an admission 
fee of ten dollars, and maintaining their membership by the payment 
of an annual assessment not exceeding ten dollars.* Any member fail- 
ing to pay two successive assessments shall cease to be a member at 
the end of six months from the date when such second assessment 
shall become due. Any member may withdraw from the Association 
upon payment of all arrearages, first giving notice of his intention so 
to do, in writing, to the Secretary, and the Board of Government may 
accept such resignation ; and any member may be expelled for cause, 



* This assessment has never exceeded five dollars for active members and ten dollars 
for associate members. 



at any regular meeting, two-thirds of the members present voting 
therefor. 

ASSOCIATE MEMBERS. 

Article 3. Persons engaged in the manufacture of cotton or cot- 
ton fabrics, or the manufacture of textile machinery, or industries kin- 
dred to the cotton manufacture, may become associate members of the 
AsHOciation. The methods of application, nomination, election and 
withdrawal from the Association being under the same conditions as 
thoHC! provided for active members in Article 2, excepting that this 
cl.'iHH of mcmbcrshij) does not carry with it the privilege of voting or 
Hp<-akinK, except by permission from the Board of Government or a 
vote* of the Association to allow permission. 

The initiation fee for associate members shall be twenty-five dollars, 
iiw\ the annual assessment shall be double the sum annually voted for 
;ir five members. 

A»js(»c:iatc inciuhcrs may be expelled by a majority vote of the Board 
(fi (iov<Tmnrnt. 

HONORARY members. 

/\uiULh. 4. Honorary members may be elected, when recom- 
rri'fidrd by thr Hoard of (Jovernment, at any regular meeting of the 
A^tioc iation, who shall be enrolled as such, and shall be entitled to 
Httffid thr mrrtin^s of the Association and participate in its proceed- 
ihK«?, without thr ri^ht to vote. They shall not be subject to payment 
of adrniAHJon frrn or assrssinents. No person actively engaged in cot- 
ton manufartiirr shall br eligible to honorary membership. 

^U'ru:t.K 5. It shall be thr duty of all members of the Association 
i/i ffiakr returns to thr Srcrctary of such statistics as may be called for 
by hirri, iindrr thr dirrc tion of any committee duly appointed for the 
M;lh-Mion of stfllisti(s, whrn not incompatible with private interests. 

OFFICERS. 

Akiici.K, 6. The? oflficcrs of this Association shall be a President, 
two Vi<:c-Prrsid<'nts, six Directors, a Treasurer, Secretary, and Auditor 
of Accounts. 



ELECTION OF OFHCERS. 



Article 7. At each annual meeting there shall be chosen by ballot 
a President, two Vice-Presidents and two Directors ; the President and 
Vice-Presidents to serve one year, and the two Directors shall be 
chosen for terms of three years. 

DUTIES OF OFFICERS. 

Article 8. The President, or in his absence the senior Vice-Presi- 
dent present, shall preside at all meetings of the Association and of 
the Board of Government. All officers shall hold their respective 
offices until their successors shall be chosen and accept their positions. 

Article 9. The President, Vice-Presidents and Directors shall con- 
stitute a Board of Government, and have under their care and direc- 
tion all matters pertaining to the management of the Association ; and 
five of their number shall constitute a quorum for the transaction of 
business. Meetings of the board may be called by the President, at 
such time and place as he may deem expedient, giving each member a 
written or printed notice of the same at least five days before the day 
of meeting. At their first meeting the board shall elect a Treasurer, 
Secretary, and Auditor of Accounts for the year ensuing, and fix the 
amount of compensation of the Secretary. All vacancies in their 
board occasioned by death or resignation shall be filled by the board ; 
and the persons so elected shall hold their offices until the next annual 
meeting. The board may, from time to time, as they shall deem 
expedient, appoint committees, from among their own board or from 
the members at large, to collect statistical information, examine new 
inventions or processes in manufacturing goods, as also to prepare 
essays on subjects of interest to the Association. 

Article 10. The Treasurer shall keep a book in which all receipts 
and payments of money shall be entered, collect all moneys due the 
Association, and disburse the same upon the written order of the Board 
of Government. At the annual meeting in each year he shall make an 
exhibit of his accounts, or oftener if the Board of Government require 
it. He shall notify the members of assessments voted, and cause them 
to be collected in a reasonable time. 

Article ii. The Secretary shall attend all meetings of the Associa- 
tion and of the Board of Government, and keep accurate records of 
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their doings. In the absence of the Secretary at any meeting, a Secre- 
tary pro Urn, may be appointed by the presiding officer, who shall be 
sworn to do all things, while in office, required of the Secretary. 

Article 12. The Auditor shall examine the accounts of the Treas- 
urer annually, and report at each meeting the state of the finances. 

MEETINGS. 

Article 13. The annual meeting of the members of the Associa- 
tion shall be held on the last Wednesday of April, or at such other 
time, and at such hour and place as the Board of Government may 
appoint. There shall also be a semi-annual meeting of the Associa- 
tion on the last Wednesday of October, in each and every year, or at 
such other time, and at such place and hour as the Board of Govern- 
ment may appoint. 

Special meetings may be called by the Board of Government when- 
ever they deem it expedient, or upon the written application of any 
ten members, made to the Secretary. 

Article 14. All meetings of the members of the Association shall 
be in pursuance of a written or printed notice, addressed to each mem- 
ber, with the name of the President or Secretary attached thereto, and 
deposited in the Post Office ten days at least before the day of meet- 
ing, specifying the time and place of meeting ; and at all such meet- 
ings fifteen members shall constitute a quorum for the transaction of 
business. 

Article 15. Amendments to the By-Laws may be made at any 
stated meeting of the Association by a two-thirds vote; provided^ 
notice of such proposed amendment be given in writing at a previous 
meeting, and also notice be given to each member by the Secretary, of 
the pendency of such amendment, ten days at least before any such 
meeting. 



BOARD OF GOVERNMENT. 



leoo- 



PRB8IDBNT. 



D. M. THOMPSON, 



VICB-PRB8IDBNT8. 

CHARLES H. RICHARDSON, 
GEORGE H. HILLS, . . . . 



DIRECTORS. 



ALFRED E. ADAMS, 
CHARLES H. FISH, 
JOHN TEMPEST MEATS, 
HERBERT E. WALMSLEY, 
A. TENNY WHITE, . 
GEORGE F. WHITTEN, 

C. E. ROBERTS, 



AUDITOR 



Providence, R. I. 

Clinton, Mass. 
Fall River, Mass. 

Whitinsville, Mass. 
Dover, N. H. 
Taunton, Mass. 
New Bedford, Mass. 
Manville, R. I. 
Manchester, N. H. 

Boston, Mass. 



8BCRBTARY AND TRBA8URBR. 

C. J. H. WOODBURY, P. O. Box 3672, Boston, Mass. 

oppicb op thb association: 

Room 57, International Trust Building, 45 Milk Street, Corner 
OF Devonshire Street, Boston, Mass. 



OFFICERS OF THE ASSOCIATION, 



FROM THE FIRST ORGANIZATION. 



IviKii'.i. A. Straw, 
Amos I). I^K'KWooi), 
|oMN KlI.lllfHN, 

VVri I lAM (!. U)VKkiN{;, 

I'K MAIM» (iAKSKI), 
I :.. I.IMM.AM, 
lllNI'V I', I.IIM'NI. 
VVaI II I' I',. rAMKM/, , 



presidents. 

1865-78 Robert McArthur, . 1892-^4 

1878-80 I Edw. W. Thomas, . 1894-95 

1880-83 A. M. GooDALE, . 1895-96 

1883-85 I Arthur H. Lowe, . 1896-97 

1885-86 Russell W. Eaton, 1897-98 

1886-88 ' Stephen A. Knight, . 1898-99 

1888-89 [ Frederick E. Ciarke, 1899- 

1889-92 ■ D. M. THOMPSON, 1900- 



Amm. I). \ah Kwooh, . 


1865-77 


VVn 1 lAM A. linMKi', 


1865-73 


John C. rAi.KMi'.v, 


1873.76 


I'JiWAMI) AlKINMiN, 


1876 78 


A. ('$. Cimstn K, 


1877-80 


Chaki.ks Nouusi-, 


1878-81 


VVlI.MAM V. (J()UM>IN(;, 


1 880-83 


ki( iiAki) (Jarski), 


1881-85 


J. S. LUDI^M, 


1883-86 


Walter E. Parker, . 


1885-89 


Richard B. IJorden, . 


1886-88 



vice-presidents. 

Arnold B. Sanford, . 1888-91 

RoHERT McArthur, . 1889-92 

Simeon B. Chase, . 1891-93 

E. W. Thomas, . . 1892-94 

A. M. GooDALE, . . 1893.95 

William J. Kent, 1894-97 

Fred. C. McDuffie, . 1895-00 

Henrv T. Whhin, 1897-00 

C. H. RICHARDSON, 1900- 

GEORGE H. HILLS, 1900- 



11 



DIRBCTOK8. 



J. S. Davis, 


. 1865-69 


D. J. Johnston, 


1869-70 


Charles Nourse, 


. 1865-78 


A. G. Cumnock, 


. 1869-77 


Phineas Adams, 


1865-74 


F. E. Clarke, . 


1869-75 


William P. Haines, 


1865-69 


S. S. Spencer, . 


1887-90 


Thomas J. Borden, 


. 1865-78 


E. W. Thomas, . 


. 1888-92 


Daniel D. Crombie, 


. 1865-68 


William W. Whitin, 


1888-93 


Cyrus I. Barker, 


. 1875-80 


Robert R. Smith, 


1889-92 


Hervey Kent, . 


1877-81 


Alfred M. Goodale, . 


1890-93 


David J. Johnston, 


. 1878-82 


WiLUAM J. Kent, 


1891-94 


Walter Paine, 3d, 


1878-80 


Herman F. Straw, 


1891-93 


Chas. L. Lovering, 


1878-83 


Fred C. McDufhe, 


1892-95 


Richard Garsed, 


. 1880-81 


George W. Bean, 


1892-95 


William H. Jennings 


1880-83 


F. M. Messenger, 


1893-95 


Chas. D. McDuffie, 


. 1881-83 


Arthur H. Lx)we, 


1894-96 


Walter E. Parker, 


1881-85 


Henry T. Whitin, 


1894-97 


John W. Danielson, 


1881-85 


Herbert L. Pratt, 


1895-98 


WiLLLiM E. Barrows, 


1882-83 


Stephen A. Knight, 


1895-98 


RuFUS A. Maxfiei.d, 


. 1883-86 


Russell W. Eaton, 


1896-97 


George W. Weeks, 


1883-86 


Albert F. Knight, . 


1893-99 


Henry S. Howe, 


1883-87 


John Eccles, 


1895-99 


Richard B. Borden, 


1883-86 


C. H. Richardson, , 


1897-00 


0. S. Brown, . 


1885-91 


George H. Hills, 


1897-00 


Henry F. Lippitt, 


1885-88 


JOHN T. MEATS, 


1898- 


Wilbur A. Stiles, 


1886-88 


GEO. F. WHITTEN, 


1898- 


Stephen N. Bourne, 


1886-91 


A. TENNY WHITE, 


1899- 


John Kilburn, . 


. 1870-80 


ALFRED E. ADAMS 


f 1899- 


WiLLL^M P. Haines, 


1874-78 


H. E. WALMSLEY, 


1900- 


Robert McArthur, 


1886-89 


CHARLES H: FISH, 


1900- 


A. M. Wade, . 


1868-69 
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AUDITORS. 




1865-71 


J. Herbert Sawyer, . 


1882-00 


1371-73 


C. E. ROBERTS, . 


1900- 


1873-82 







Brnjamin Saunders, 
John C. Palfrey, 
PIenry D. Sullivan, 



secretary and treasurer. 
Ambrose Eastman, . 1865-94 | C. J. H. WOODBURY, 1894 



MEMBERS OF THE ASSOCIATION. 
Oct. 18, 1900. 



Members of the Association are respectfully requested to scrutinize the following list, and 
advise the Secretary, P. O. Box 3672, Boston, Mass., of change in address, or any error in regard to 
their names. 

As a number of members rejoined the AsMciation after severing their first membership, the 
date of their earliest election is given. 



George Arms . . 
Jones S. Davis . 
Ambrose Eastman , 
Samuel Webber . 



HONORARY MEMBERS. 

, Grand Hotel New York City . . . Oct. 16, 1872. 

Hampshire Co., So. Hadley, Mass. . . Oct. 27, 1897. 

53 State St Boston, Mass. . . . Sept. 27, 1894. 

. Hydraulic Engineer Charlestown, N. H. . Apr. 28, 1897. 



Alfred E. Adams . 
John S. Adams, Jr. 



Joseph D. Aiken . 
F. S. Akin . . . . 
Charles T. Aldrich 
B. A. Alexander . 
Franklin Allen . . 
George E. Ames . 
William Ames . . 



Charles B. Amory . 
Frederic Amory . 



ACTIVE MEMBERS. 

• {^iJSw^Mir?".'^'": : }whUinsvme.Mass. . 

. Supt. Adams Bros. Mfg. Co 

1 20 Commercial St., Adams, Mass. . . . 

. Asst. Supt. Ponemah Mills .... Taftville, Conn. . . . 

. Supt Cornell Mills Fall River, Mass. . . 

. Treas. Aldrich Mfg. Co. . Box 34, Providence, R. I. . . 

. Supt. Boston Duck Co Bondsville, Mass. . . 

. Supt. Boott Mills Lowell, Mass 

. Mech. Supt. Lawrence Mfg. Co. . . Lowell, Mass. . . . 

. Treas. Fletcher Manufg. Co., Box 83, 

47 Charles St., Providence, R. L . . 

. Treas. Hamilton Manufg. Co 

70 Kilby St., Boston, Mass. . . . 

. Treas. Nashua Mfg. Co. and Jackson Mfg. Co 

. . ' . Room 5 1 , Simmons BI'd., 40 Water St., Boston, Mass. 



Apr. 27, 1887. 

Apr. 29, 1896. 

Oct. 28, 1891. 

Sept. 27, 1894. 

Apr. 28, 1886. 

Apr. 28, 1898. 

Oct. 18, 1900. 

.\pr. 24, 1895. 



Apr. 30, 1879. 
Apr. 25, 1894. 
Apr. 27, 1899. 
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Thomas Armstrong 
Abel T. Atherton . 
Edward Atkinson . 



E. W. Atkinson , 



H. C. Atwood . . 
James A. Atwood , 



John Walter Atwood 
W. E. Atwood . . . 



, Supt. No. Pownal Mfg. Co No. Pownal, Vt. . . Oct. 27, 1897 

. Machine Maker Bay Side, R. I. . . . Oct. 16, 1872. 

. Prest. Boston Mfrs. Mu. Fire Ins. Co 

31 Milk St., Boston, Mass. . . . Apr. 19, 1871 

. Stoddard, Haserick, Richards & Co 

152 Congress St., Boston, Mass. . . . Oct 27, 1886. 

. Treas. Williamsville Manufg. Co. . . Providence, R. I. . . Apr. 29, 1885 

. Agt. Wauregan Co. and Quinebaug Co 

Wauregan, Conn. . . Oct. 28, 1891 

. Supt. Wauregan Co Wauregan, Conn. . . Oct. 24, 1895 

. Secy, and Asst. Treas. Williamsville Manufg. Co 

Killingly, Conn. . . . Sept. 



27, 1894. 
George A. Ayer . . { |;;P[; B^t^f ^jg^Co^. } '^3 Fifth St., New Bedford, Mass. Apr. 24. 1895 



Charles L. Bailey Waltham, Mass. . . 

Henry A. Bailey . . . Agt. Chicopee Manufg. Co Chicopec Falls, Mass. 

Dickerson G. Baker . . Asst. Mech. Eng., American Thread Co 

Willimantic, Conn. 

Edwin H. Baker . . . Bliss, Fabyan & Co., Box 2899 

117 Duane St., New York City, N.Y. Apr. 24,1878. 

Edward R. Ballou . . . Treas. Ballou Yarn Converting Co. 

. 189 Charles St., Providence, R. I. 

William P. Bancroft . . Vice-Pres. Joseph Bancroft & Sons Co 

Wilmington, Del. 



Sept. 27, 1894, 
Oct. 25,1893. 

. Oct. 18, 1900, 



Apr. 25, 1894 



Louis B. Barker . 
Lewis E. Barnes . 
William A. Barrcll 
Thomas Barrett, Jr. 
Edwin N. Bartlctt . 
Daniel Moore Bates 



. Agt. United States Cotton Co. . . . Central Falls, R. L 
. Agt. Pcmbcrton Co. & Methuen Co., Methuen, Mass. . . 

. Agt. Lawrence Duck Co Lawrence, Mass. . 

. Pres. Langley & Aiken Mills ... Augusta, Ga. . . . 
. Supt. Sigourney and Rockdale Mills, North Oxford, Mass. 

. Asst. Supt. Joseph Bancroft & Sons Co., 

Rockford, Wilmington, Del. . 

Joseph P. Battles . . . Treas. Lewiston Mach. Co Lewiston, Me. . . 

Edward C. Beach . . Agt. Mass. Mills in Georgia .... Lindale, Georgia . 

George W. Bean . . . Agt. Androscoggin Mills Lewiston, Me. . . 

Robert Beatty .... Robert Beatty & Co 

Coral and Adams Sts., Philadelphia, Pa. . 

Truman Beckwith . . . Treas. Dyerville Manufg. Co. Box 171, Providence, R. L . 

John W. Bell Asst. Treas. and Mgr. Smith & Dove Manufg. Co. . . . 

Andover Mass. . . 

A. C. Bent Agt. Safety Seamless Pocket Co. . . Taunton, Mass. . . 

W.N.Blackstone. . { :i:;:r3 ^XTmUU°Co } ■ • • • Norwich. Conn. . . 
William W. Blades . .Gen. Supt. Lorraine Mfg. Co 

135 Mineral Spring Ave., Pawtucket, R. L . 

T. Ashby Blythe . . . Proprietor Ashby Cotton Mills 

114 Chestnut St., Philadelphia, Pa. . 



Oct. 31, 1883. 

Apr. 27, 1899 

. Oct. 24, 1895 

Apr. 30, 1884 

. Apr. 26, 1900. 

. Apr. 29, 1 89 1 

. Apr. 28, 1898. 

. Oct. 24, 1895. 

Oct. 5, 1899. 

. Apr. 17, 1872 

Oct. 27, 1897, 

. Apr. 27, 1892. 

. Oct. 27, 1897 

. Oct. 27, 1897 

. Apr. 29, 1896. 

. Oct. 25, 1893. 

. Oct. 27, 1897, 
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John P. Bodge . . 
JcffeiBon Borden, Jr. 
Nathaniel B. Borden 



Richard 6. Borden 
Thomas J. Borden 



. Treas. Arkwright Mills Fall River, Mass. . 

. Supt Fall River Bleachery .... Fall River, Mass. . 
. Treas. Barnard Manufg. Co Fall River, Mass. . 

r Treas. Richard Borden Mfg. Co. . 1 t- u d- »* 
1 Treas. Troy C. & W. Mfg. Co. . . | ^*" ^»^"' ^*^- 
. Pres. Richard Borden Manufg. Co 

Box Ii8, Fall River, Mass. . 

E. S. Boss Agt. Willimantic Linen Co Willimantic, Conn. 

Henry D. Bourne . . . Treas. Hooksett Mills Manchester, N. H. 

Stephen N. Bourne . . Agt. Stark Mills Manchester, N. H. 

Frank A. Bowen . . . Supt. Appleton Co Lowell, Mass. . . 

Arthur F. Brackett . . Supt. Royal Arctic & Valley Queen Mills* 

Rivcrpoint, R. L . 

A. W. Brainerd .... Gen. Mgr. Millville Mfg. Co. and May's Landing Water 

Power Co Millville, N. J. . . 

Ernest Bridge .... Supt. Jas. Chadwick & Bro. Ltd. . . Jersey City, N. J. . 
Christopher P. Brooks . Managing Director New Bedford Textile School .... 

New Bedford, Mass. 

Henry R. Brown . . . Supt.HopeCo.and PhenixMill,Box56,Phenix, R. I. . . . 
Isaac A. Brown .... Treas. Narragansett Mills . Box 324, Fall River, Mass. . 

James W. Brown . . . P. O. Box 312, Ipswich, Mass. . . 

O. S. Brown Agt. Salmon Falls Manufg. Co. . . Salmon Falls, N. H. 

Thomas J. Brown . . . George Brown's Sons Mt. Joy, Penn. . . 

E. C. Bucklin . . . Treas. Interlaken Mills and Treas. Harris Mfg. Co 

Butler's Exchange, Box 289, Providence, R. L . 

Robert Burgess .... Agt. Grinnell Mfg. Corp 

745 County St., New Bedford, Mass. 

Edward N. Burke . . . Lowell Machine Shop I^well, Mass. . . 

Alfred H. Burnham . . Mgr. Glasgow Mills 

Huntington and Jasper Sts., Philadelphia, Pa. . 

Hervey Burnham . . . Supt. Beaver Mills and Eclipse Mill 

295 Beaver St., North Adams, Mass. 

W. R. Burnham Norwich, Conn. . . 



. Oct. 27, 1897. 
. Apr. 27, 1899. 
. Oct. 15, 1873. 

. July 18, 1866. 

. Apr. 20, 1865. 
. Oct. 29, 1879. 
. Oct. 18, 1900. 
. Oct. 21, 1869. 
. Apr. 28, 1897. 



. Oct. 24, 1895. 

. Apr. 28, 1898. 
. Apr. 24, 1895. 



Apr. 28, 1897. 

Apr. 28, 1897. 

Sept. 29, 1898. 

Oct. 24, 1895. 

Apr. 21, 1875. 

Oct. 27, 1897. 

Apr. 25, 1883. 

Apr. 27, 1892. 

Apr. 28, 1880. 

Apr. 26, 1900. 

Apr. 27, 1899. 

Apr. 29, 1885. 



William D. Cadwdl 



William H. CadweU 
John P. Campbell . 
Byron F. Card . . . 
George A. Chace . . 
John W. Chafee . 
James C. Chalmers 
Simeon B. Chase . , 
Oarence N. Childs . 



Elmer G. Childs 



. Agt. Nashua Mfg. Co. & Jackson Co. 

67 Concord St., Nashua, N. H. . . . Apr. 

. Supt. Jackson Company Nashua, N. H. ... Apr. 

. Supt. New York Mills, New York Mills, Oneida Co., N. Y., Sept. 

, Agt. Howland Mills New Bedford, Mass. . Apr. 

. Treas. Bourne Mills Fall River, Mass. . . Apr. 

. Pres. and Treas. The Sibley Mfg. Co. Augusta, Ga Oct. 

. Vice-Pres. Renfrew Mfg. Co. . . . Adams, Mass. . . . Oct. 

. Treas. King Philip Mills Fall River, Mass. . . Apr. 

. Asst. Supt. Hamilton Manufg. Co 

43 Pine St., Lowell, Mass. . . . Apr. 

. Agt. Boston Duck Co Bondsville, Mass. . . Oct. 



19, 1871. 
26, 1900. 
22, 1896. 
25, 1888. 

25, 1877. 
18, 1900. 

5, 1899. 
21, 1875. 

24, 1895. 

26, 1892. 
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tnn \t.(\( liurch . . . Atit. Treat and Sec. Monunent Mills, Ol Bagnmgtam, Man. Apr. aS, 

r^ri^vt K riark . . . AMt. Supt. H. N. Slater MiUa . . .WdMcr^Maii. . . .Apr. 29, 

f*«orK«i A. rUrk . . . Supt. Manchester Miili MaachesreT, X. H. . OcL 25. 

AlfffiiM iMk^ . . . .(;en'lMf^ 23 Central St., Bortim, Mais. . . . .Apr. jo^ 

•f ti / I /Sec. and Treat. Eagle ft Pheoia \ ^..^1,^ f. .^ - 

•'. ff rUM-hii, . . . { Millt-and Agt. fofRoeiTefa [ Colambos, Gn. . . . Apr. 28, 

W M MMi^r, fr . . . Treat. Utica Cotton Co. . . . Capron, Oneida Co., X. Y. . SepL 22^ 

I'^iili O t nUmn 99 Washington St, Newton, MaM. . . .Apr. 20^ 

MfffflM M 'olllri* . . Hu|it. lierkeley C>> Ashton,R.I Apr. 26, 

fnhti A t *t\\\m .... Supt. American I Jnen Co 

73 Cottage St, Fall Rirer, Maat. . .Oct 31, 

II h ' nttiH ..... I'rct. and Treat. Avondale Cotton MiOs ........ 

Birmingham, Ala. . . Apr. 26^ 

I'fitii* M ' MMtlfm . . . Triiat. American Moistening Co 

1^0 Devonshire St., Room 67, Boston, Mass. . . . .Oct 28, 

/ iv^..,^ / nh** . . Vit»: rroKimlty Mfg. Co Greensboro, N. C . . Apr. 26, 

l»,ht, I I nnttt-W , 'dipi. Ciihannet Mills Taunton, Mass. . . .Apr. 27, 

IfnftUll I nih,u , Mtii ll'ipff Mills Mfg. Co. . . . Hope Mills, N. C . .Apr. 27, 

n|,hntt1t^^ ''. ' nfi.\ lirit« Irfimoiit and SufTolk Mills 

. . 1'. (). llnx 1716, 7oKilby St., Boston, Mass. . . . Oct 31, 

^filliiw -n I f**!"' \'im^ \Vrtiii«ullii Mills New Bedford, Mass. . Sept 29, 

I t I t^h,l A|H niipKwi>ll MilU . . . Box 356, Taunton, Mass. . . . Sept. 22, 

l,hhh ' « fl»(i t;M|ii (illi«iMi ('iiiion Mills . . . . Marysville, N. Brans. Apr. 28^ 

M M ' •! "^# tlMftl MImIipOi I'lHilf Mills 

. . . ,\<) Ashland St., Taunton, Mass. . . . Apr. 28^ 
ll»t.,f » ,\.^t :h|iI VV*«tvllli* CoHoii Mill . . . . Taunton, Mass. . . .Apr. 28, 

/ / ' ,u.n.'\ lMrt« A|i|ili'liifi ( fi I^>well, Mass. . . .Oct 28^ 

/ t,.to .1 I f itntt M||» AIIiImii mid Viiltry I'slU (*o. . Valley Falls, R. I. . . Apr. 25, 



f h UnW^ 



!1"" I^r\l •''*••" ^l*"* I Itox ?86. Nashville, Tenn. .Oct 24, 

ihiU\, \imi,H iiqii JiiMiti WiMp^MilU Westbrook, Me. . . Sept 29, 

'//'f'f'liritf/ r li'ifiH \thH% Miiiiii VVMfp MlIU WcHtbrouk, Me. . . .Apr. 25, 

AMiftff v/ IfHM^ffMf 'itipl •''- I hMJMfiM 'tttmighiil (lit. ('Indi Mills, Shanghai, China 

MM I llridgr St., 1a)wc11, Mass. . . . .\pr. 27, 

A I *•»!• ttovS lMit)f>l4iiii Ami Im-h« (,iiiliiKlisutf < '••., linn i)cK), Providence, R. I. . . Sept 27, 

\ li«i|fifi«i liMhli-Ufiii { , . ,„ . . -, ... , > rrovidcnce, R. I. . . Sept 27, 

I'fliM W |fllf•)^l«««f| . . Iri>fi« LiiikwiMMMo ftniironrmah Mills 

MoR yoc), Providence, R. I. . . Jan. 15, 

11. I' I'uvol Pi«. llmniird Mrg. r.i. . P.O. 110x418, Kali River, Mass. . Apr. 25, 

JamfNC. hranr . . . Hupl. ( ;rl«woldvlllf> Mnnufg. < o. . . (iris wold ville, Mass. .Apr. 25, 

AuKuslus I)r (nrf . . . I rrm Mrai mi Mf^M n., P.O. B«»x 2815 Boston, Mass Apr. 26, 

(ieorgc DcKorcut . . . Trfrtii. I'iii a .Stram Cotton Mills . . Utica, New York . .Oct 27, 

William P. Dcmpscy . Ircas. I )cinpiicy Illeachery and Dye Works, Pawtucket, R. I. Apr. 28, 

Charle. W. Uennc.t . { '^^ i^HT^M^ D«"nC MIlU 60! } North Ad«„.. M«.. . Oct. ,9. t^. 



«97- 

88t. 

*19- 

«97 

896. 
86$. 
i9oa 

883. 

90a 

891. 
90a 
893. 
89» 

877. 
898. 
896. 
«97 

897. 
897. 
885. 



895. 

898. 
888. 

881. 
894. 

894. 



868. 
877, 

894 
900. 

897. 
886, 
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Edward P. Dennis . . Lowell Machine Shop Lowell, Mast. . . . Apr. 25, 18S8. 

Charles A. Denny . . . Pres. American Card Clodiing Co. . Leicester, Man. . . Apr. 25, 18S8. 
P. Y. DeNormandie . . Pepperell Mfg. Co. . . 30 Kilbr St, Boston, Mass. . . . Apr. 29, 1896. 
Charles Owen Dexter . Mgr. Canadian ColM Cotton Mills Co. Ltd 

Hamilton, Ont., Can. Apr. 24, 1895. 

Lewis Dexter, Jr. . . . Mgr. The Canadian Colored Cotton Mills Co., Ltd 

Milltown, N. B. . . . Apr. 

Samuel Dibble .... Pres. Enterprise Cotton Mills, . . Orangeburg, S. C. . . Sept. 

John W. Dickinson . . Supt Lyman Mills Holyoke, Mass. . . . Oct. 

F. Dilling Pres. DiUing Cotton Mills Kings Mountain, N. C. Oct 



27, 1899. 
29.1898. 
27. 1897. 
24, 1895. 
25.1894. 



Albert W. Dimick . . . Supt. Fisher Mfg. Co FisherriUe, Mass. . . Apr. 

Bradford C. Divine . . Supt. and Mgr. Utica Willow Vale Bleaching C6 

Chadwicks, N. Y. . . .\pr. 27, 1899. 

. Agt. Draper Co Hopedale, Mass. . . Oct. 31, 1888. 

. Treas. Draper Co Hopedale, Mass. . . Oct 31, 1888. 

. Sec'y Draper Co Hopedale, Mass. . . Apr. 24, 1895. 

. Pres. Draper Co Hopedale, Mass, . . July 17, 1867. 

. Draper Co Hopedale, Mass. . . Oct. 29, 1890. 

. Pres. and Treas. Union Cotton Mills Union, S. C Apr. 26, 190a 

Joseph M. Dunham . 43 Edwards St., Springfield, Mass. . . Oct. 26, 1892. 

Frank H. Dwelly . . . Treas. Tecumseh Mills Fall River, Man. . . Apr. 27, 1899. 

David H. Dyer . . . . D. H. Dyer & Son, Mill Engineers 

6, 7 and 8 Pocassett Bank Building, Fall River, Mass. . . Oct 18, 1871. 



Eben S. Draper . . 
George A. Draper . . 
George Otis Draper . 
William F. Draper . 
William F. Draper, Jr. 
T. C. Duncan . 



William A. Eastman . . Treas. Lowell Hosiery Co Lowell, Mass. . . . Apr. 24, 1878. 

Russell W. Eaton . . . Agt Cabot Manufg. Co Brunswick, Me. . . . Oct. 26, 1887. 

John Eccles Agt. Ponemah Mills Taftvillc, Conn. . . . Apr. 27, 1892. 

Lawrence V. Elder . . Man. Dir. Galveston City Cotton Mills 

212 Trcmont St, Galveston, Texas . .Oct 27,1886. 

Oscar Elsas Vice-Pres. Fulton Bag & Cotton Mills 

P. O. Box 773, Atlanta, Ga Apr. 28, 1897. 

Frederick W. Ely . . . Agt. Columbian Manufg. Co. . . . Greenville, N. H. . . Apr. 25, 1888. 

Charles Estes IVes. John P. King Mfg. Co. . . . Augusta, Ga Apr. 26, 1900. 

H. B. Estes Agt. Continental Mills Lcwiston, Me. . . . Apr. 26, 1893. 

William Evans .... Supt Richard Borden Mfg. Co. . . Fall River, Mass. . Apr. 29, 1896. 



Herbert R. Farnum 
Charles F. Farrar . 
George E. Farrell . 
James T. Ferguson 
Frank S. Field . . 
William Firth . . 



Charles H. Fish . 
Henry E. Fisher 



. Supt. Bernon Mills Gcorgiaville, R. L . . Apr. 27, 188 1 

. Supt. Delaware Cotton Co., Box 467, Wilmington, Del. . . Oct. 27, 1897. 

. Treas. Utica Spinning Co Utica, N. Y Oct. 18, 1900. 

. Supt Boott Mills Lowell, Mass. . . . Oct. 5, 1899. 

. Supt & Agt. Massaemit Yarn Mills . Shattuckvillc, Mass. . Oct. 24, 1895 

. Pres. American Moistening Co 

. P.O. Box 1460, 1 50 Devonshire St, Room 67, Hoston, Mass. Apr. 25, 1888. 

. Agt. Cocheco Manufg. Co. ... Dover, N. H Apr. 27, 1887. 

.Vice-Pres.& Agt. Atlanta Cotton Mills Ailania. Ga Oct 24,1895 
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Ifcrbert Fisher Taunton, Mass. . . 

William H. Fitt/ . . . Agt. W. Boylston Mfg. Co Easthampton, Mass. 

K«..encU A. Hather { K„^et:r ^ '^°""'" """" } ^'''^ ^''-- " ' 
F. C Fletcher .... 



Oct. 
Oct. 



29, 1S79. 
26, 1892. 



Apr. 29, 1891. 



M. F. Fouler . . 
I'hilip II. Fowler . 
Kilward W. France 

Arthur ('. Freeman 



18, 1900. 
17. '872. 
30,1881. 



. Vice Pres. Lawton Spinning Co 

621 Banigan Building, ProTidence, R. I. . . Oct. 

MUford, N. H. ... Apr. 

Gloucester City, N. J. Nov. 

Dir. of Philadelphia Textile School, 

. . N. W. Cor. Broad and Pine Sts., Philadelphia, Pa. . . Sept. 22, 1896. 

Supt. Clear Water Bleachery and Mfg. Co 

Box 208, Augusta, Ga. .... Apr. 27, 1899 

J».hn W. Fricji . . . . F. & II. Fries Winston-Salem, N. C. Oct. 18,1900. 

(.. II. Friiibic Agt. Attawaugan Co Norwich, Conn. . . . Oct. 29, 1890. 



W. r. (;alry . . . 
Willifliii (intnmcll . 
Jnrnr^ ( 1. (iiirlntid . 
Ivlwiif') I . i »nr«»rd 

J/i^hiifi < mrord . . 

fflifi''* A. ^ 'nry . . 
fnfrM'* f If**' .... 



Willifuii ' '..i.lfrry 



1^...,; 1; (,..o'l,.ll . 
Fr»'l' tn \ )i i »mmI'iii 
< hflrl">i II («orloii 
Mnr«r||iK ( mul] . 
i'tptttilr I', i fniiil, jr. 
h. W. (iniy . . . 
K. A.rirHy .... 
Slrphcii (ircrur. 



Wlllittm ('.. (irccnc 
Joseph Warren (Jreene 
John T. (irecnwood 



S. (Irecnwood . . 



John (jregson . . 
Maxwell (>rierson . 



. Prcs. .Vberfoyle Manufg. Co. 



. Chester, Pa Apr. 



. Agt. Berkeley Co Providence, R. I. . . Oct. 

. 10 .\(lam» St Biddeford, Me. . , .Oct. 

. Trcns. Hucomu^ja Mills Greensboro, N. C. . . Apr. 

/ WiHKohocking Mills and Na- 1 phiUdelphia, Pa. . . Oct 
I tionnl Sjunnmg Co., Frankford / "^ * 

. Albcrton Mills . 108 W.German St., Baltimore, Md. . . . Apr. 
. Siipt. Intcrlnkcn Dye Works .... Fiskville, R. I. . . . Apr. 

. Supt. Wfiltham Bleachery and Dye Works 

.... P. ( ). Box 62, 35 Willow St., Waltham, Mass. . . . Oct. 
. S«i|it. PocftsscI and Metacomet Mills, Fall River, Mass. . . Apr. 

. A^J. In«liftn Orchard Co Indian Orchard, Mass. Oct. 

. Trrni. Boston Manufg. Co 

50 State St., Boston, Mass Apr. 

. Oct. 

. Apr. 

. Apr. 

. Sept. 

. Sept. 



. Ir#»»u. (ioodall Worsted Co Sanford, Me. . . 

. I 'rr*. niwM Jen. Mf^'r.Columlms Mfg Co. Columbus, Ga. . 

. .Supt. < olumbun Mf^. ( o Columbus, Ga. , 

, I'rr^. BM'I Mj;r. N. II. .Spinning Co, Penacook, N.H. 

. Trrm. (irnnl \'rtrn <'o Fitchburg, Mass, 

, Supt Skmandnn ( «Mlon Co Utica, N. Y Oct. 

. Supt. Kodman Manufg. (!o Allenton, R. I. . . . Apr. 

, Mill Arrhilrct and Knginccr Ix>ckwood, Green & Co. . . . 

93 Federal St., Boston, Mass. . . . Oct. 

. Trcftji. Peace Dale Manufg. Co. . . Peace Dale, R. I. . . Oct. 

. Supt. Hamilton Web Co Hamilton, R. I. . . . Apr. 

. R. (ireenwood & Bault 

.... 4720 I.ciper St., Frankford, Philadelphia, Pa. . . Apr. 

. Mgr. Canadian Col'd Cot. Mills Co. Ltd 

Cornwall, Ontario . . Oct. 

. Agt. Fiskdale Mills Fiskdale, Mass. . . . .Apr 

. Gen. Mgr. Jas. Chadwick & Bro., Ltd., Jersey City, N.J... Apr. 



28, 1897.. 
28,1885. 

29, 1879. 
28, 1898. 

27, 1897. 

25. 1883- 

28, 1898. 

30.1889. 

29, 1896. 
29, 1890. 

25, 1883. 
5. 1899. 

26, 1900. 

25, 1894. 
22, 1896. 

27, 1894. 

26, 1892. 
24. 1895. 

27, 1886. 
27, 1886. 
29, 1896. 

26, 1900. 

5»i899. 

24, 1895. 

25, 1898. 
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Frederick Grinnell • . Prei. Gen. Fire Extinguislier Co. . . New Bedford, Mast. . Apr. 24* 1878. 

David Grove Supt. U. S. Cotton Co Central Falls, R. I. . Apr. 28, 1898. 

H. S. Grove Pres. Aigo Mills Co., 218 Race St., Philadelphia, Pa. . . Apr. 28, 1898. 

Arthur H. Gulliver . . Agt. Boston Mfg. Co Waltham, Mass. . . Apr. 24, 1889. 

B. F. Guy Gen. Supt Pelzer Manofg. Co. . . . Pelzer, S. C . . . . Apr. 24, 1895. 



William J. HadBeld 225 Bailey St., Lawrence. Man. . . Apr. 27, 1899. 

Effingham C. Haight . Treas. Wampanoag Mills ..... FaU River, Man. . Apr. 27, 1899. 

Frank J. Hale .... Agt. Saco and Pettee Machine Shops 

Newton Upper Falls, Mass. . Apr. 27, 1892. 

William E. Hall . . . Treas. Shaw Stocking Co Lowell, Mass. . . . Apr. 27, 1892. 

Z. D. Hall Supt. Berkshire Cotton Mfg. Co 

70 Orchard St., P. O. Box 963, Adams, Mass. . . . Oct. 29, 1879. 

John H. Hambly . . . IVeas. Quidnick Manufg. Co 

49 Westminster St, Providence, R. L . . Apr. 24, 1895. 

Arthur M. Hamilton . . Supt. Parker Mills . 362 Linden St., Fall River, Mass. . . Apr. 28, 1897. 

John F. Hamlet . . . P. O. Box 160 Fall River, Mass. . . Oct. 31, 1888. 

Joseph O. Hannum . . Agt. Indian Head Mills of Alabama Cordova, Ala. . . . Apr. 30, 1890. 

Henry F. Harris . . . Treas. West Boylston Manufg. Co 

340 Main St., Worcester, Mass. . . Apr. 30, 1890. 

John J. Hart Pres. and Gen. Mgr. Charlton Manufg. Co 

P. O. Box 94, Pawtucket, R. I. . . Apr. 24, 1895. 

William D. Hartshome Agt. Arlington Mills Lawrence, Mass. . . Apr. 27, 1899. 

Samuel E. Hathaway . Supt Fall River Iron Works Co. . . Fall River, Mass. . . Sept. 27, 1894. 

William Hathaway . . Supt Barnard Manufg. Co Fall River, Mass. . . Apr. 25, 1894. 

William B. Hawes .... 108 Bedford St., P. O. Box 733, Fall River, Mass. . . Oct 24, 1895 

Alfred Hawkesworth . Supt. Merchants* Cotton Co Montreal, P. Q. . . . Apr. 26, 1893 

Fred Hawkesworth . . Asit. Supt. Merchants' Cotton Co. . Montreal, P. Q. . . . Sept. 22, 1896. 

William Hayes .... Agt. Barker Mill Auburn, Me Apr. 30, 1879. 

W. G. Henderson . . . Agt. Shetucket Co Norwich, Conn. . . . Apr. 29, 1896. 

James G. Hill .... Cotton Manufr., Merrimack House . Lowell, Mass. . . . Jan. 15, i868< 

William R. Hill . . . Treas. Glasgow Manufg. Co 

South Hadlcy Falls, Mass. Oct 25, 1893, 

George H. Hills . . . Treas. Davol Mills & Stevens Mfg. Co. . Fall River. Mass. . Oct. 24, 1895 

Charles H. Hobbs . . Agt Thorndike Co Thorndike, Mass. . . Apr. 28, 1886. 

Franklin W. Hobbs . . Asst. Treas. Arlington Mills 

P. O. Box 3590, 78 Chauncy St., Boston, Mass. . . .Apr. 27,1899, 

Loub L. Hohn 122 High St, Westerly, R. I. . . . Apr. 28, 1897. 

Charles M. Holmes . . Supt Manchaug Co Manchaug, Mass. . . Apr. 27, 1899. 

Gideon F. Holmes . . Treas. and Gen. Mgr. Plymouth Cor- 

dage Co No. Plymouth, Mass. . Oct 30,1889, 

George W. Holt . . . Agt. Monohansett Manufg. Co. . . Putnam, Conn. . . . Oct. 29, 1879 

Walter L. Holt .... Pres. Holt-Morgan Mills Faycttevillc, N. C. . . Oct 18, 1900. 

William P. Holt . . . Supt. Barnaby Mills Fall River, Mass. . . Oct. 25, 1893. 

Thomas Horsfield . . . Overseer of Weaving, 95 Bonney St., New Bedford, Mass. . Oct 27,1897 
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Henry S. Houghton, Jr. Supt. Paul Whitin Manufg. Co. . . Northbridge, Mass. .Apr. 24,1895. 
W. C Houston .... Pres. Hope Mills Manufg. Co 

333 Drexel Building, Philadelphia, Pa. . .Apr. 28,1897. 

Elisha H. Howard . . Tteas. Harris Textile Co 

309 Butler Exchange, Providence, R. I. . .Apr. 25,1883. 

Henry S. Howe .... Dry Goods Commission, 68 Chauncy St., Boston, Mass. . Oct. 31, 1877. 

Albert C. Hoy .... Asst. Supt. Hamlet Mills Woonsocket, R. I. . . Apr. 28, 1898. 

W. S. Hume Supt. Dominion Cotton Mills, Ltd 

i76NotreDameSt., Hochelaga, P.Q.,Can.Oct. 29,1890. 

A. W. Hunking. . . . Agt Merrimack Mfg. Co., Southern Mill 

Huntsville, Ala. . . Apr. 24, 1895. 



D. Edwin Irving . . . Treas. The Irving & Leiper Mfg. Co., Chester, Pa Oct. 27,1897. 

J. E. Jenckes Treas. E. Jenckes Manufg. Co. . . Pawtucket, R. I. . . Apr. 24, 1895. 

Edward B. Jennings . . Agt. N. E. Cotton Yarn Co. (Globe Dept.) 

Fall River, Mass. . . Sept. 29, 1898. 

David L. Jewell . . . Agt. China, Webster & Pembroke Mills . Suncook, N. H. . Apr. 20, 1865. 

David S. Johnston . . Treas. Cohoes Iron Foundry & Mach. Co., Cohoes, N. Y. . Oct. 28, 1 891. 

W.T.Jordan . . . . Mgr. Mountain Island Mfg. Co. . . Mountain Island, N. C. Oct. 24,1895. 



Frank E. Kaley .... Treas. Morse & Kaley Mfg. Co. . . Milford, N. H. . . . Oct. 24, 1895 

W. E. Keach Supt. Grant Yam Co. .123 Myrtle Ave., Fitchburg, Mass. Oct. 26, 1892, 

Roland R. Kelly . . . Supt. Williamstown Manufg. Co. . Williamstown Su., Mass. Nov. 30, 1881 

George £. Kent . . . . Treas. Exeter Manufg. Co PittsBeld, N. H. . .Oct. 31,1888. 

HcrveyKent Pres. Exeter Manufg. Co Exeter, N. H. . . .Apr. 20,1865 

Nathaniel B. Kerr . . . Agt. Boott Cotton Mills Lowell, Mass. . . . Oct. 26, 1892 

John Kilburn Belmont, Mass. . . . Apr. 20, 1865 

Harry W. Kimball Bath, Me., Oct. 24, 1895 

Benjamin B. Kirk . . . Supt. Fall River Iron Works Co. . . Fall River, Mass. . . Apr. 28, 1897 

Albert Knight .... Supt. Quidnick Mills Quidnick, R. I. . . . Apr. 24, 1895 

Albert F. Knight 39 Main St., Woonsocket, R. I. . . Oct. 27, 1886. 

C. Prescott Knight . . Pres. River Point Corp River Point, R. I. . . Sept. 29, 1898. 

Jesse A. Knight .... Sec*y & Supt. Lawton Spinning Co. Providence, R. I. , . Oct. 26, 1892 

Stephen A. Knight . . Pres. and Agt. Hebron Manufg. Co 

Box 820, Providence, R. I. . . Oct. 21, 1868. 

Walter B. Knight . . . Reynolds Manufg. Co Davisville, R. I. . . Apr. 24, 1889. 

Webster Knight . . . Pres. Natick Mills 3 Washington Row, Providence,' R. I. , . Sept. 29, 1898. 



Fred Lacey Mgr. Montreal Cotton Co. . . Valleyficld, P. Q Apr. 24, 1895. 

William T. Lang . . . Agt, Brookside Mills Knoxville, Tcnn. . . Apr. 28, 1897. 

Walter H. Langshaw . Agt. Dartmouth Manufg. Corp. . . New Bedford, Mass. . Apr. 29, 1896. 
Elliott Cowdin Lambert Supt. Amoskeag Manufg. Co. . . . Manchester, N, H. . Oct. 24, 1895. 
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George H. Law . . . 
Abbott F. Lawrence . . 



Harold Lawton 



Evan Arthur Leigh 
John Leiper . . . 



J. Colby Lewis .... 
Leontine Lincoln . . . 
B. F. G. Linnell ... 
Charles Warren Lippitt, 
Henry F. Lippitt . . . 
William H. Loftus . . 
Robert W. Lord . .' . 
Ernest levering . . . 
Henry M. Lovering . . 
William C. Lovering . 
William M. Lovering . 
Arthur H. Lowe . . . 

David Lowe 

Dudley T. Lyall . . . 
William L. Lyall . . . 

Brighton Mills 
Herbert Lyman . . . 
Otis G. Lynch .... 
Alvin S. Lyon .... 



Supt. Merchants' M^^. Co 

815 Walnat St., Fall River, Mass. 

Treas. Winthrop Cotton Yam Co 

Box 848, Taanton, Mass. . 

Gen. Mgr. Warwick Mills 

. Centreville, R. I. and 9 Arch St., Providence, R. L 
Textile Machinery . . 70 Kilby St., Boston, Mass. . 
Supt. Fitchbnrg Worsted Mills, Upland Road .... 

171 Blocsom St., Fitchbnrg, Mass. 

Sapt. Vesta Cotton Mills Charleston, S. C. 

Pres. Seaconnet Mills Fall River, Mass. 

'. . . . P. O. Box 645, Central FaUs, R. I 

Treas. Silver Spring B. & D. Co. . . Providence, R. I. 
Agt. Social and Manville Cos. . . . Providence, R. I. 

Supt. Clark Thread Co Newark, N. J. . 

Agt. R. W. Lord & Co Kennebunk, Me. 

Agt. Lyman Mills Holyoke, Mass. . 

Agt. Whittenton Manufg. Co. . . . Taunton, Mass. . 

Pres. Whittenton Mfg. Co., . . 40 Water St., Boston, Mass. Oct. 

Supt. Whittenton Manufg. Co. . . . Taunton, Mass. . . . Sept, 

Treas. P^khill Manufg. Co Fitchburg, Mass. 

Asst. Supt. Parkhill Manufg. Co. . . Fitchburg, Mass. 

Asst Mgr. Brighton MUIs 541 W. 23d St., N 

Supt. J. & W. Lyall Loom and Machine Works and Sec. 

540 W. 23d St., New York City . . . Oct. 

Box 1 71 7, Boston, Mass. . . .Oct. 

Supt. Enterprise Manufg. Co. . . . Augusta, Ga. .... Oct. 
Supt. Bigelow Co Lowell, Mass. . . . Apr. 



. Apr. 

. Apr. 

Oct. 
Oct 



Oct, 
Oct. 
Apr. 
Oct. 
Oct. 
Apr. 
(>:t. 
Oct. 
Apr. 
Oct. 



. .Oct. 
. . Apr. 
Y. Sept. 



28, 1897 

27, 1886. 

29, 1890, 

27, 1897 

26, 1892, 

28, 1897 

27. 1897 

30, 1878. 
27, 1881 

27. 1897 
20, 1869. 
25, 1888. 
27, 1880, 

25, 1876. 
27. '894. 
30, 18 
24f 1895 

22, 1896. 

26, 1892, 
24, 1895 

Mf 1895 
26, 1882. 



James R. MacColl . 
Charles L. Macomber 
Amos G. Maddox . . 
Charles T. Main . . 



Charles R. Makepeace 
A. T. Malcolmson . . 



Arthur B. Mann . . 
Charles H. Manning . 

Henry F. Mansfield . 

Pkul J. Marrs . . . 
Albert G. Martin . . 



Henry D. Martin 
John R. Mason . 



. Treas. Lorraine Manufg. Co. ... Pawtucket, R. I. . . Apr. 24, 1895 

. Pres. Winthrop Cotton Yarn Co. . . Taunton, Mass. . . . Apr. 24, 1895 

. Supt. Linwood Mill Lin wood, Mass. . . . Oct. 18, 1900. 

. Mech. and Mill Engineer Dean & Main 

. . 53 State St., 1 1 12 Exchange Bldg., Boston, Mass. . . . Oct. 28, 1885. 

. Mill Engineer Box 973, Providence, R. L . . Apr. 30, 1890. 

. Agt. C. Bischoff&Co 

19 George St., Box 1 104, Providence, R. L . . Oct. 27, 1897. 

. J. H. Martin & Co., Box 465, 99 Franklin St., New York . Apr. 25, 1894. 

. Supt. Amoskeag Manufg. Co. . . . Manchester, N. H. . Oct. 28, 1885 

/Gen. Supt Utica Steam Cotton Mills \TTf:^« xj v a«, ^/^ .a^ 

1 and MoLwk Valley Cotton MilU |Utica,N.Y Apr. 30,1890. 

. Treas. Henderson Cotton Mills . . Henderson, Ky. . . Oct. 27, 1897, 

. Supt. Kincaid Manufg. Co 

Box 182, Griffin, Spalding County, Ga. Apr. 30, 1884. 

. Supt. Courtenay Mfg. Co.,Newry, P. O. Oconee Co., S. C. . Apr. 28, 1897 

. Supt. Harmony Mills 237 Main St., Cohoes, N. Y. ... Apr. 28, 1897. 
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Philip A. Mathewson 
Thomas Mayor . . . 



, Box 607, Fall River, Ma 



Robert Mc Arthur . . 
Thos. McAulifte . . 
Charles I). McDuffie 

Fred C. McDuffie . . 

William G. McLoon . 
William W McMullan 
John Tempest Meats 
Henry V. Meikleham, 
Charles II. Merriman,Jr. 
Frank M. Messenger . 

W. II. Miles 

K. M. Miller, Jr. . . . 
James I. Milliken . 
Roscoc S. Milliken 
David Milne . . . 



. Oct. 

. Apr. 

Apr. 

, Apr. 

.OcL 



A. IJ. Mole 

Kdward A. Mongcon 
J. K. Monl^jumery 
(ieorjfc A. Moody 
James Sumter Moore 



Fred W. Moore . . 
Albert II. Morton . . 
Oliver II. Moulton . 
Farcjuharson J. Muir 



Supt. King Philip Mills . 

Textile Machinery 

Thomas Mayor & Son, 26 Olney St., Providence, R. I. . 

Agt. Pepperell Mfg. Co Biddeford, Mc. . . 

Supt. Stevens Mfg. Co Fall Rhrer, Man. . 

Agt. Manchester Mills Manchester, N. H. . 

Treas. Everett Mills and York 1 P. O. Box 2934, 40 

Manufg. Co j Water St., Boston, Mass.' 

Supt. Lancaster Mills, Clinton, Mass. . . Apr. 

Agt. Naumkeag Steam Cotton Co. . Salem, Mass Sept. 

Gen. Supt. Mason Machine Works . Taunton, Mass. . . . Apr. 

Supt. Aiken Mfg. Co Bath, S. C Apr. 

Supt. Social Mfg. Co Woonsocket, R. I. . Apr. 

Agt. Grosvenor Dale Co. . . . No. Grosvenor Dale, Conn. Apr. 
Agt. Farwell Mills Lisbon, Me Sept. 

Charlotte, N. C . . . Sept 

Agt. Everett Mills Lawrence, Mass. . . Oct. 

Supt. Nashua Mfg. Co Nashua, N. H. . . . Apr. 

C. J. Milne & Sons 

. . . Washington Ave. & nth St., Philadelphia, Pa. . . Apr. 

Mgr. Grey lock Mill Adams, Mass. . . . Apr. 

Supt. Lonsdale Cos. Mills . ... Lonsdale, R. I. . . . Apr. 
Pres. The J. K. Montgomery Co. . . Windsor Locks, Conn. Sept. 
Supt. West Warren Cotton Mills . . West Warren, Mass. . Apr. 
Sec. and Treas. Olympia & Richland Cotton Mills .... 

Columbia, S. C. . . . Apr. 

. Apr. 
• Oct. 
. Apr. 



Apr. 24, 1895. 



27, 1880. 
17, 1872. 

28, 1898. 

21, 1869. 

25, 1882. 
27, 1892. 

27, 1894. 
27, 1887. 
26» 190a 
24, 1895- 

27, 1887. 

22, 1896. 
29.1898. 

26, 1892. 
29,1896. 

28,1897. 
24, 1895- 
24, 1895- 

29, 1898. 
27,1899. 



Agt. Cordis Mills . . P. O. Box 582, Millbury, Mass. . 
. Supt. Kitson Machine Co Lowell, Mass. . 

Supt. Hamilton Manufg. Co. . . . Lowell, Mass. . . 
. Supl. Canadian Col'd Cot. Mills Co., Ltd., St. Croix Mill . . 
Milltown, N. B., Can. Apr. 27, 1892. 



26, 1900. 

27, 1892. 

28, 1891. 
20, 1865. 



Roscius C. Newell . . . Supt. Palmer Mill Three Rivers, Mass. . Oct. 24, 1895. 

William G. Nichols . . Sec. and Treas. Springstein Mills . Chester, S. C Oct. 25, 1893. 

William M. Nixon . . . Pres. Atlanta Woolen Mills .... Atlanta, Ga Oct. 5, 1899. 

Franklin Nourse . . . Agt. I^wrence Manufg. Co Lowell, Mass. . . . Apr. 24, 1878. 



S. Odenheimer . . 
Charles K. Oliver . 



J. Edward C^sliorn . 
Herbert W. Owen 
Oscar L. Owen . . 



New Orleans, La. . . Oct. 25, 1893. 



. Treas. l^ne Mills .... 

. Treas. Mt. Vernon-Woodberry Cotton Duck Co. 

346-8 Equitable Bid., Baltimore, Md. . . . Sept. 27, 1894. 

. Treas. American Linen Co Fall River, Mass. . . Apr. 28, 1897. 

. Asst. Supt. Merchants' Mfg. Co. . Fall River, Mass. . . Oct. 5, 1899. 
Mech. and Mill Eng. Whitin Machine Works 



Whitinsville, Mass. . Apr. 25, 1894. 
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Elmer E. Page .... Agt. York Manofg. Co Saco, Me Apr. 27, 1892. 

Frmnds J. Parker . . . Treas. Monadnock Mills, 81 Milk St., Boston, Mass. . . .Jan. 15,1868. 

O. B. Parker Central FalU, R. I. . Apr. 24, 1895. 

Samuel L. Parker . . . Supt Turners Falls Cotton Mills 

Box 627, Turners Falls, Mass. . Apr. 29, 1896. 

Walter E. Parker . . . Agt. PadBc Mills, 217 Haverhill St., Lawrence, Mass. . . Apr. 25, 1877. 
Jobn H. Parks .... Pres. Wm. Parks & Son, Ltd. . . . St. John, N. B. . . . Apr. 24, 1878. 
Duncan D. Parmly . . Treas. Johnson Mfg. Co. and Dunbar 

Mills Co 49 Wall St., New York, N. Y. . . Sept. 22, 1896. 

Samuel F. Patterson . . Pres. and Treas. Thistle Mills Co. . Ilchester, Md. . . . Oct. 18, 1900. 
John W. Pead .... Agt. Merrimack Manufg. Co 

Box 1231, Ix)well, Mass Apr. 26, 1893. 

Jamet R. Pearce . . . Supt. Fulton Bag and CoUon Mills . Atlanta, Ga Oct. 24,1895. 

William C. Peirce . . . Pres. Elirabeth Mills, 564 Eddy St., Providence, R. L . . Apr. 24, 1895. 

^^Uiam D. Pennell . . Agt. Hill Manufg. Co Lewiston, Me. . . . Apr. 16, 1873. 

Haven C. Perham . . . Treas. Kitson Machine Co Lowell, Mass. . . . Apr. 30, 1879. 

Henry C. Phillips . . . Supt. Atlantic Cotton Mills .... Lawrence, Mass. . . Apr. 25, 1894. 
Benjamin Phipps . . . Treas. Clarendon Mills . . 4 Winthrop Sq. Boston, Mass. . Sept. 29, 1898. 

Albert R. Pierce . . . Supt. Pierce Mfg. Corp New Bedford, Mass. . Oct. 5, 1899. 

f Treas. Rotch Spinning Co. - • • ) p o Knv ^^ 
Andrew G. Pierce, Jr. \ Treas. Pierce Manufg. Corp. . . } (iJ^'^^^ji' W' ' Apr. 24. 1895. 



1 P. O. 
jNcwl 



lTre„:HowU;dMn&^;p^;. : : ;NewBedford.Ma». 

Reuben Pilling, Jr *. . . 30 Hudson St., Providence, R. L . .Apr. 29,1896. 

Charles H. Plummer . . Agt. Great Falls Manufg. Co. . . . Somersworth, N. H. . Apr. 25, 1888. 

Charles T. Plunkett . . Sec. Berkshire Cotton Mfg. Co. . . Adams, Mass. . . . Apr. 28, 1897. 

Joseph H. Potter, Jr. . Supt. Durfee Mills Fall River, Mass. . . Apr. 27, 1899. 

J. F. Powers Supt. Eagle Mill North Adams, Mass. Oct. 5, 1899. 

Herbert L. Pratt . . . Agt. Bates Manufg. Co Lewiston, Me. ... Oct. 27, 1875. 

T. W. Pratt Prei. West Huntsville Cotton Mill Co 

Huntsville, Ala. . . . Sept. 22, 1896. 

John E. Prest .... Gen. Supt. Harmony Mills .... Cohoes, N. Y. ... Apr. 17, 1872, 

M. W.Quinn Agt. Hamilton Woolen Co Amcsbury, Mass. . .Oct. 27,1886. 

T. G. Ramsdell .... Agt. Monument Mills Housatonic, Mass. . . Oct. 30, 1878 

Emory S. Rathbun . . Supt. Pequot Mills Montville, Conn. . . Apr. 27, 1899 

M. A. Rawlinson . . . Supt. Trcmont and Suffolk Mills . , Lowell, Mass. . . . Apr. 24, 1895 

John F. Reardon . . . Agt. Falls Co Norwich, Conn. . . . Apr. 26, 1900. 

Robert Redford . . . Mfr Box 28, Lawrence, Mass. . . Apr. 26, 1882. 

R. S. Reinhardt .... Treas. and Mgr. Elm Grove Cotton Mills Lincolnton, N. C. Apr. 28, 1898. 

L. B. Renfrew .... Treas. Renfrew Mfg. Co Adams, Mass. . . . Oct. 5, 1899 

T. RRennie Supt. Granite ville Mfg. Co Graniteville, S. C. . .Oct. 18,1900 

Frederick W. Reynolds Supt. Potomska Mills . . Box 299, New Bedford, Mass. . Apr. 26, 1900 

Roscoe C. Reynolds Lewiston, Me. . . . Oct. 25, 1876 

F. H. Rice 394 Pleasant St Worcester, Mass. . . Apr. 28, 1880. 

Charles H. Richardson Agt. Lancaster Mills Qinton, Mass. . . . Apr. 24, 1889. 
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. Supt. Bibb Mill No. 2 Macon, Ga Oct. 27, 1897. 

. Supt. Ballou Yam Converting Co 

189 Charles St., Providence, R. I. 

. Textile Machinery 60x2815 

281 Congress St., Boston, Mass. . . . Apr. 

. Gen. Supt. Johnson & Johnson' . . . New Brunswick, N. J. Apr. 

. Supt. White Valley Mills Smithville, Barre, Mass Apr. 

. General Mill Supplies 163 Grove St., Fall River, Mass. . . Apr. 

. Supt. Crompton Co Crompton, R. I. . . . Sept, 

. Asst. Supt. Tremont and Suffolk Mills Lowell, Mass Oct. 

. Asst. Supt. Social Manufg. Co. . . . Woonsocket, R. I. . Apr. 

W. H. Rose Treas. Granby Cotton Mills .... Columbia, S. C. . . . Oct. 

John R. Rostron . . . Overseer of Carding, Lancaster Mills, Clinton, Mass. . . .Sept. 
John K. Russell . . Care A. W. Brainerd, Gen. Mgr. May's Landing Water Co. and 

MiUviUe Manufg. Co Millville, N. J. ... Apr. 



W. H. Richmond . . 
Walter Rigby . . . 

Charles E. Riley . , 

WiUiam H. Ritter . . 
George W. Robbins . 
Benj. H. Roberts . . 
Charles D. Robinson 
Edwin A. Robinson . 
William A. Robinson 



Apr. 26, 1900. 



25, 1888. 

26, 1900. 

28, 1897. 

26, 1900. 

27, 1894. 
18, 1900. 

29, 1896. 
18, 1900. 
29, 1898. 

29, 1891. 



Edward IL Sanborn . . Vice Prei. Cold Spring Bleaching and Finishing Works . 

48-51 The Bourse, Philadelphia, Pa. . 

Arnold B. Sanford . Pres. and Mgr. American Cotton Yarn Exchange 

67 Chauncy St., Boston, Mass. . . . Oct. 

J. Herbert Sawyer . . Care H. B. Sawyer, 4 P. O. Square, Boston, Mass. . . . July 
F. C Sayles Ptei. Baltic Power Co 

304 Banigan Building, Providence, R. L . . Oct. 

George H. Sayward . . Gen. Mgr. Standard Yarn Co. . . . Oswego, N. Y. . . . Oct. 



Arnold Schaer . . 
Theodore C. Search 



, Apr. 



. Supt. Warren Manufg. Co Warren, R. L . 

. Pres. Cold Spring Bleaching and Finishing Works . . 

32 South Broad St., Philadelphia, Pa. 

. West Point Mfg. Co Langdale, Ala. . 

. Treas. Silver Lake Co., 78 Chauncy St., Boston, Mass. . 

. Mill Engineer, Industrial Trust Bldg. Providence, R. L 

. Agt. fltchburg Duck Mills 

8 School St., Fitchburg, Mass. 

. Pres. American Net and Twine Co. . Canton, Mass. . 

. Mill Engineer 

. 107 New Brazer Bldg., 27 State St., Boston, Mass. . 

. Treas. Granite Mills . . . Box 45, Fall River, Mass. 

. Treas. and Agt. Corr Manufg. Co. . Taunton, Mass. . 

. Supt. Cotton Dept Pacific Mills . . Lawrence, Mass. 
Nathaniel G. Simonds . Treas. Naumkeag Steam Cotton Co., Salem, Mass. . . 

Louis Simpson Victoria Chambers, Ottawa, Ont Apr. 

Abbott E. Slade 863 High St., Fall River, Mass. . . Oct. 

Arthur T.s™th . . { f^ ffi'lItSl^"-. i ! : }WIcy.S.C. . . . Oct 

Joel Smith Supt. The J. P. King Manufg. Co. . Augusta, Ga Oct. 

J. C. Smith Supt. Chace Mills Fall River, Mass. . . Oct. 

James Herbert Smith . Supt. Quinebaug Mills Danielson, Conn. . . Apr. 



Charles M. Sears . . 

George H. Shapley . 

Frank P. Sheldon . . 

Thomas C. Sheldon . 

Willis S. Shepard . . 
William F. Sherman . 

Charles M. Shove . . 
Herbert H. Shumway 
Francis H. Silsbee . 



Oct. 18, 1900. 



25, 1882. 
19. 1865. 

27, 1897. 
29, 1890. 

24, 1895. 

18, 1900. 

28, 1898. 

29, 1896. 

25, 1894. 

29, 1884. 
29, 1896. 

15, 1874. 
27, 1875. 

26, 1893. 

27, 1887. 

28, 1898. 

24, 1895. 

25. 1893- 
24, 1895. 

24, 1895. 

27, 1897. 

28, 1898. 



Oct. 

Apr. 
Apr. 
Apr. 

Oct. 
Apr. 

Apr. 
Oct. 
Apr. 
Apr. 
Apr. 
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Thomas Henry Smith . 

Ellison A. Smyth . . . 
William S. Southworth 
S. S. Spencer .... 

Wilton H. Spencer . , 

George E. SpofFord . . 

Henry B. Sprague . . 



Leroy Springs . 
George R. Steams 
T. B. Stevenson . . 
Robert Stewart . . 
Waller F. Stiles . 
O. W. Stites . . . 



Herman F. Straw . . 
John Sullivan . . . . 
Timothy Sullivan . . 
Walter H. Summersby 
D. G. Sunderland . . 
James O. Sweet . . . 



Jamestown Cotton Mill Jamestown, N. Y. . . Apr. 26, 1900. 

Pres. Pelzer Manufg. Co Pclzcr, S. C Oct. 26, 1892. 

Agt. Mass. Cotton Mills . Box 1230, Lowell, Mass. . . .Oct. 31,1888. 

Supt. Conestogo Steam Mills . . . Lancaster, Pa. ... Oct. 25, 1876. 

TextUe Manuf., . . 3 Exchange PI., Providence, R. I. . Apr. 28, 1898. 

Supt Blackstone Mfg. Co Blackstone, Mass. . . Apr. 29, 1896. 

Treas. Boston Woven Hose and Rubber Co 

Cambridgeport, Mass. Oct. 5, 1899. 

Pres. Lancaster Cotton Mills . . . Lancaster, S. C. . .Oct. 24,1895. 

Pres. Riverside Mills Augusta, Ga Apr. 30, 1890. 

Supt. Readville Cotton Mill .... Hyde Park, Mass. . . Apr. 26, 1900. 

Supt. Hamlet Textile Co Woonsocket, R. I. . . Apr. 27, 1899. 

Treas. Orswell Mills Fitchburg, Mass. . . Oct. 24, 1895. 

Gen. Mgr. Commonwealth Cotton Mfg. Co 

Durham, N. C. ... Oct. 24, 1895. 

Agt. Amoskeag Manufg. Co. ... Manchester, N. H. . Oct. 28, 1885. 

Supt. Union Cotton Mfg. Co. ... Fall River, Mass. . . Apr. 27, 1899. 

Supt. Davol Mills Fall River, Mass. . . Apr. 27, 1899. 

Supt. Pontiac Mill and Bleachery . Pontiac, R. I. ... Oct. 25, 1893. 

Treas. The Pelham Mills Pclhara, S. C Oct. 18, 1900. 

Agt. and Treas. Ashland Cotton Co. Jewett City, Conn. . Apr. 28, 1886. 



Robert Rennie Taft P. O. Box 1443, Providence, R. I. . . Apr. 24, 1895. 

Robert W. Taft . . . . Treas. Coventry Co. . . Box 11 44, Providence, R. I. . . Sept. 27, 1894. 
George P. Taylor . . . Treas. Danielsonville Cotton Co. of Danielson, Conn. . . . 

Clinton, Mass. . . . Oct. 27, 1880. 

James W. Taylor . . . Agt. and Supt. Canoe River Mills 

Box 46, Taunton, Mass. . . . Oct. 26, 1892. 

W. Marshall Taylor . . Supt. Merrick Thread Co 

34 Arlington St., Holyoke, Mass. . . . Sept. 22, 1896. 

Richard Thackeray . . Supt. Weetamoe Mills Fall River, Mass. . . Apr. 29, 1885. 

Earl A. ITiissell . . . . Gen. Mgr. Woonsocket Bobbin Co. Woonsocket, R. L . .Oct. 30,1878. 

Ariel C. Thomas . .. Agt. Saratoga Victory Mfg. Co 

Victory Mills, Saratoga Co., N. Y. . . Oct. 31, 1888. 

Charles E. Thomas . . Treas. Forestdale Manufg. Co 

44 Prospect St., Woonsocket, R. I. . .Oct. 31,1883. 

Edward W. Thomas . . Agt. Tremont and Suffolk Mills 

166 Pawtucket St., Lowell, Mass. . . .Apr. 30,1884. 

Ralph E. Thomson . . Supt. Parkhill Manufg. Co., Mill C. Fitchburg, Mass. . . Apr. 25, 1894. 

D. M. Thompson . . . Gen. Mgr. B. B. and R. Knight»s Mills 

Box 1442, Providence, R. I. . . Oct. 28, 1885. 

James O. Thompson, Jr. Supt. Wamsutta Mills New Bedford, Mass. . Oct. 18, 1900. 

Joseph S. Tidd .... Treas. and Agt. Oakland Mills . . . Taunton, Mass. . . . Apr. 27, 1899. 

Horace W. Tinkham . Treas. and Agt. Robeson Mills . . . Fall River, Mass. . . Apr. 27, 1899^ 

W. O. Todd Sec. and Treas. Lawton Spinning Co 

621 Banigan Building, Providence, R. I. . . Oct. 18, 1900. 
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D. A. Tompkins . 



Jmmes P. Tolman . . . Prei. Samson Cordage Works 

115 Congress St., Boston, Mass. . . .Oct. 29,1890. 

. Engineer and Contractor The D. A. Tompkins Co. . . . 

Charlotte, N. C. . . . Oct. 24, 1895. 

. Supt. Cotton Dept. Arlington Mills . Lawrence, Mass. . . Oct. 26, 1892. 

. Centerville Cotton Mills Centerville, R. I. . . Sept. 27, 1894. 

. Supt. Attawaugan C() Killingly,Conn. . . .Oct. 29,1884. 

. Supt. China, Webster & Pembroke Mills . Suncook, N. H. . Apr. 26, 1876. 

18 Washington Terrace, Newtonville, Mass. .Oct. 15,1873. 

. Supt. Conanicut Mills, 199 Purchase St., Fall River, Mass. . Apr. 28, 1897. 

.Agt. OtisCo Ware, Mass Oct. 24,1895. 

. Pres. and Treas. Louisville Cotton Mills Co 

Louisville, Ky. . . . Oct. 18, 1900. 

. Treas. Wm. A. Slater Mills Corp 

The Ludlow, Boston Mass Oct. 27, 1897. 

George W. Turner . . Supt. Argo Mills Gloucester, N. J. . . Apr. 26, 1900. 

William D. Twiss . . . Supt. Everett Mills Lawrence, Mass. . . April 29, 1896. 



George W. Towne . . 

Robert B. Treat . . . 

C. H. Truesdell . . . 
Edmund E. Truesdell 

Oscar B. Truesdell . 

George F. Tryon . . 

George E. Tucker . . 

Philip S. Tuley . . 



Charles D. Turnbull . 



Charles T. Upton 63 Mt. Vernon St., Lowell, Mass. 



. Apr. 28, 1897. 



George A. Vaughan . 
William P. Vaughan 



Eugene F. Verdery 
James P. Verdery . 
FrankP. Vogl . . 



. Supt. The Putnam Manufg. Co. . . Putnam, Conn. . . . Sept. 22, 1896. 

. Agt. Putnam Manufacturing Co 

Banigan Building, Providence, R. L . . Sept. 29, 1898. 

. Pres. and Treas. Warren Mfg. Co. . Augusta, Ga Apr. 26, 1900. 

. Pres. Enterprise Mfg. Co Augusta, Ga Apr. 26, 1900. 

. Agt. Monad nock Mills Qaremont, N. H. . . Sept. 27, 1894. 



Jude C. Wadleigh . . 
Herbert E. Walmsley 
Robinson Walmsley . 
Frederick T. Walsh . 



James A. Walsh 



John Waterman 
Joseph Watters . . 
F. E. Wattles . . 
Joseph W. Wattles 
George W. Weeks . 



W. B. Smith Whaley 



H. D. Wheat . 



. Supt. Mass. Cotton Mills I^well, Mass. ... Oct. 26, 1892. 

. Agt. Wamsutta Mills New Bedford, Mass. . Oct. 29, 1890. 

. Supt. Tecumseh Mills, P.O. Box 246, Fall River, Mass. . . Apr. 27, 1899. 

, Agt. Thomas Leyland & Co 

53 India St, Boston, Mass. . . . Apr. 28, 1897. 

. Agt. Lewiston Rleachery and Dye Works 

Lewiston, Me. . . . Apr. 27, 1892. 

. Treas. Warren Manufg. Co Warren, R. L ... Apr. 30, 1884. 

Supt. Osbom Mills Fall River, Mass. . . Apr. 26, 1900. 

Agt. Boscawen Mills Penacook, N. H. . . Oct. 5, 1899. 

Manufacturers* Supplies . . . . Canton Junction, Mass. July 18,1866. 

Clinton, Mass. . . . Apr. 21, 1869. 

r Mechanical & Mill Engineer ^ 

Pres. Richland Cotton .Mills y 1328 Main St.,Columbia, S. C. Apr. 24, 1895. 
[ Granby Cotton Mills, * J 

/ Pres. and Treas. Gaffney Mfg. Co. \ 

\ Pres. and Treas. Alpha Mills, Charlotte, N. C. / ' * * * 

Gaflney, S. C. ... Apr. 24, 1895. 
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Channing Whitaker 



A. Tcnny White 
Charles D. White 
Z. L. White . . 
Arthur F. WhiUn 
Fred B. Whirin . 
Henry T. Whitin 
Alfred N. Whiting 
WiUiam S. Whitney 



»5» '873 
26,1887 

27. 1897 

28, 1897. 
24,1895, 
28, 1897. 
25. ^877. 
21, 1875 



Arthur Whittam . . . 
chanical College, . 
William Whittam, Jr. . 
George F. Whitten . . 
John H. Whitten . . . 
W. R. B. Whittier . . 
Nelson Whittier . . . 
Edward B. Wilbur . . 
Benjamin Wilcox . . . 
Henry M. WUcox . . . 
John B. Wild . . . . 
Eben C. WiUey . . . . 
Broadus E. Willingham, 



Infringement and Patentability of Inventions 

. Lowell Machine Shop Lowell, Mass. . . . Oct. 

Snpt. Manville Co Manville, R. I. . . . Oct. 

Agt. Uncasville Mfg. Co Norwich, Conn. . . . Oct. 

\yhite Brothers . Winchendon, Mass. . Apr. 

Pres. Saunders Cotton Mills .... Wbitinsville, Mass. . Apr. 
Agt. Uxbridge Cotton Mills .... Linwood, Mass. . . Apr. 
Treas Paul WhiUn Manufg. Co. . . Northbridge, Mass. . Apr. 
Sec. and Treas. L. M. Harris Manufg. Co. Oakdale, Mass. . . Apr. 

Supervising Engineer, American Woolen Co 

Lawrence, Mass. . . Apr. 24, 1878, 

Director Textile Dept., Mississippi Agricultural and Me- 

Agricultural College, Miss., Apr. 

Apr. 

Oct. 

Apr. 

Oct. 

Oct. 

Oct. 

Apr. 

Apr. 



Theop. W. Wilmarth 



Thomas Wilmarth 
J.P.Wilson . . 
George Wood . , 



John P. Wood . 
Oscar W. Wood 



C. J. H. Woodbury 

Adelbert R. Young 
James M. Young . 



28, 1898. 

Mgr. I^wton Spinning Co Woonsocket, R. I. . . Apr. 26, 1893, 

Agt. Amory Mfg. Co Manchester, N. H. . Oct. 26, 1892 

Supt. Stark Mills Manchester, N. H. . Apr. 28, 1898. 

Mgr. Whittier Mills Chattahoochee, (la. . Oct. 18, 1900. 

Treas. Whittier Mills Lowell, Mass Oct. 18, 1900. 

Supt. Gaffhey Mfg. Co Gaflfney, S. C. ... Oct. 30, 1889. 

Treas. Gty and Bristol Mfg. Co. . . New Bedford, Mass. . Apr. 26, 1900. 

Treas. John Rhodes Warp Co. . . . Millbury, Mass. . . . Apr. 24, 1889. 

Pres. OneiU Knitting Mills .... Utica, N. Y Apr. 26, 1900. 

Agt. Atlantic Cotton Mills I.awrence, Mass. . . Apr. 29, 1896. 

Sec. and Treas. Willingham Cotton Mills 

Macon, Ga Oct. 18, 1900. 

. Asst. Supt Berkshire Cotton Mfg. Co., 

Adams, Mass. . . . Oct. 31, 1883. 

. Supt. Saunders Cotton Mills .... Saundersville, Mass. . Apr. 21, 1875, 

. Treas. Dover Yarn Mills Charlotte, N. C. . . .Oct. 24,1895 

. Pres. and Treas. Millville Manufg. Co 

. 626 Chestnut St., Phila., Pa Oct. 16,1872. 

Spring Garden and 22d St., Philadelphia, Pa. . . Apr. 28, 1897. 

. Treas. Germantown Spinning Co 

Germantown, Philadelphia, Pa. . . Oct. 18, 1900. 

. Secretary and Treasurer Lynn, Mass Oct. 29, 1879, 

. Supt. Ashland Cotton Co Jewett City, Conn. . . Apr. 25, 1894. 

. Mgr. Hamilton Cotton Co Hamilton, Ont., Can. Apr. 27, 1899 
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ASSOCIATE MEMBERS. 

S. B. Alexander, Jr. . . Pres. S. B. Alexander, Jr. Co. . . . Charlotte, N. C. . . . Oct. i8, 1900. 
Eugene C. Andres . . Cotton Merchant 

• • . 2 John Hancock Building, Boston, Mass Oct. 18, 1900. 

H. B. Ashton .... Agt. S. A. Felton & Son Co 

153 Adams St., Medford, Mass. . . .Apr. 26, 1900. 

Henry Ash worth . . . Agt of Elijah Ashworth, Mfr. of Card Clothing 

Fall River, Mass. . . Apr. 28, 1897. 



George R. Babbitt . . . Pres. and Gen. Mgr. American Oil Co 

182 So. Water St., Providence, R. I. . . Apr. 24, 1895, 

D. C. Ball Gen. Mgr. The American Cotton Co 

27 William St., New York, N. Y. . . Oct. 24, 1895 

Edwin Barnes .... Vice Pres. Wm. Firth Co 

67 Equitable Building, Boston, Mass Apr. 26, 1900. 

George S. Barnum . . Sec. and Treas. The Bigelow Co. . New Haven, Conn. . Apr. 24, 1895 
Colin C. Bell . . . . Pres. and Treas. Laminar Fibre Co. No. Cambridge, Mass. Apr. 29,1896. 
Frank P. Bennett . . . Publisher American Wool and Cotton Reporter 

530 Atlantic Ave., Boston, Mass. . . . Sept. 22, 1896, 

William H. Bent . . .Treas. Mason Machine Works . . .Taunton, Mass. . . . April 29, 1896. 
F. H. Bishop Gen. Mgr. Universal Winding Co 

95 South St., Boston, Mass Apr. 26, 1900. 

J. Payson Bradley . . . The Kehew Bradley Co 

24 Purchase St., Boston, Mass. . . . Apr. 24, 1895 

J. Frank Braids . . Mgr. Grease & Oil Dept., Charles S. Bush Co 

212 Weybosset St., Providence, R. I. . .Apr. 28,1897 

Henry G. Brinckerhoff . N. E. Mgr. Green Fuel Economizer Co., Box 2654 .... 

Room 1053, Exchange Bldg., 53 State St., Boston, Mass. Sept. 22, 1896, 

D. Russell Brown . . . Pres. Brown Bros. Co Providence, R. I. . . Apr. 24, 1895 

H. Martin Brown . . . Brown Bros. Co Providence, R. I. . . Apr. 24, 1895 

Percy H. Brundage . . American Industrials Co 

290 Broadway, New York Oct. 5, 1899, 

John H. Burghardt . . Page Belting Co. ... 31 Pearl St., Boston, Mass. . . . Apr. 24, 1895, 

Eugene E. Burnham . . Belt Mfr 252 Lowell St., Lawrence, Mass. . . Oct. 24, 1895 

Fred N. Bushnell . . . Mech. Supt. Narragansett Electric Light Co 

3 South St., Providence, R. 1. . . Sept. 29, 1898. 

Harry W. Butterworth . Sec. H. W. Butterworth & Sons 

Yoik and Cedar Sts., Philadelphia, Pa. . .Oct. 27,1897. 

James Butterworth . Pres. H. W. Butterworth & Sons Co 

York and Cedar Sts., Philadelphia, Pa. . .Apr. 24,1895 



Albert L. Calder, 2nd . Cotton Broker 

28 Market Square, Box 206, Providence, R. L . . Apr. 26, 1900* 

French Campbell . . . Commission Merchant, 75 Granite St., Manchester, N. H. .Oct. 27,1897. 
Malcolm Campbell . . Gen. Mgr. Woonsockct Machine and Press Co 

Woonsockct, R. L . . Apr. 24, 1895. 
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W. W. Carey Machinery and Pulley Manafacturer, Lowell, Mass. . . . Apr. 24, 1895, 

J. E. Cbeesman .... Gen. Mgr. Cheesman Cotton Gin Co 

27 William St., New York Oct. 5, 1899. 

Charles H. Child . . . Trcas. Standard Mill Supply Co 

P. O. Box 1406, 77 Exchange Place, Providence, R. I. . . Apr. 24, 1895, 

Henry C. Clark .... Asst. Treas. Standard Mill Supply Co 

Box 714, Providence, R. I. . . Apr. 28, 1898. 

Peter H. Corr .... Cotton and Cotton Yarns and Waste 

38 Court St, Taunton, Mass. . . . Apr. 24, 1895 

C. C. Cowan 372 Front St., Memphis, Tenn. . . Oct. 5, 1899 

Thomas G. Cox .... Selling Agt. Mason Machine Works 

'*.... Box 316, . Taunton, Mass. . . . Apr. 24, 1895 

George Crompton Worcester, Mass. . . Oct. 27, 1897. 

Randolph Crompton Worcester, Mass. . . Oct. 27, 1897. 

C. F. Curwen .... Treas. Dinsmore Mfg. Co Salem, Mass Apr. 27, 1899. 

Joseph L. Gushing . . Mfr. of Cotton Conveying Systems . I^well, Mass Apr. 26, 1900. 

Frederick I. Dana . . . Manager. Thomas Phillips Co. . . . Providence, R. I. . . Apr. 24, 1895, 
R. H. Deming .... Cotton Broker . 10 So. Water St., Providence, R. I. . . Apr. 24, 1895, 

C. E. W. Dow .... Agt. American Moistening Co. & Wm. Firth Co 

40 So. Forsyth St., Box 410, AtlanU, Ga Apr. 24.1895 

Frederick A. Downes . Sec. Factory Mutual Fire Insurance Cos 

925 Chestnut St., Philadelphia, Pa. . . Oct. 27, 1897. 

W. L. Draper .... Mgr. Dodge Mfg. Co 

Atlanta Branch, 522 Prudential Building, Atlanta, Ga Oct. 18, 1900, 

G. B. Emmons .... Pres. Emmons Loom Harness Co 

May St., I^wrence, Mass. . . Oct. 24, 1895 

T. C. Entwistle .... Cotton Machinery Builder 

Cor. Market and Worthen Sts., Lowell, Mass Apr. 24, 1895 

D. D. Felton Treas. S. A. Felton & Son Co. . . . Manchester, N. H. . Apr. 24, 1895 

John W. Ferguson 253 Broadway, Postal Telegraph Bldg., N. Y., 

and Paterson, N. J. . . . Apr. 24, 1895 

Redington Fiske . . . Gen. Mgr. Planters Compress Co 

183 Essex St., Boston, Mass. . . . Apr. 27, 1899. 

J. Herbert Foster . . . Cotton Broker . 10 South Water St., Providence, R. L . . Apr. 24, 1895 
Merrill A. Furbush . . Pres. M. A. Furbush & Son Machine Co 

428-430 Philadelphia Bourse, Philadelphia, Pa. . . Oct. 27, 1897 

John T. Fyans .... Agt. Fyans, Frazer & Blackway Co 

411 Beach St., Fall River, Mass. . . Apr. 28, 1897 

H. P. Garland .... Treas. Loom Picker Co Biddeford, Me. . . . Oct. 24, 1895 

Royal W. Gates .... Josiah Gates & Sons, Belting 

307 Market St., Lowell, Mass. . . . Apr. 24, 1895 
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Rufus B. Goflf .... Prcs. Standard Mill Supply Co 

77 Exchange PI., Box 714, Providence, R. I. . . Apr. 28, 1897. 

Sumner S. Gould . . . Mgr. Lowell Branch American Card Qothing Co 

Lowell, Mass. . . . Oct. 5, 1899. 

William S. Granger . . Prest. Granger Foundry & Machine Co., Providence, R. L . Apr. 24, 1895. 
Henry T. Grant, Jr. . . Pres. Mercantile Mutual Fire Ins. Co 

Box 1 153, 723 Banigan Building, Providence, R. L . .Oct. 27,1897. 

Arthur F. Gray .... Mill Architect and Engineer 

53 State St., Room 509, Boston, Mass. . . . Oct. 18, 1900. 

A. Walter Harris . . • Treas. A. W. Harris Oil Co 

326 So. Water St., Providence, R. L . .Oct. 24,189s. 

Alfred H. Hartley . . Dealer in Oils and Mill Supplies 

Box 409, Fall River, Mass. . . Oct. 27, 1897. 

Jerome Hill Prcs. Tennessee Planters* Co 

334 Front St., Memphis, Tenn. . . .Apr. 29,1896. 

Richard H. Hill . . . Gen. Sales Agt. James Hunter Machine Co 

70 Kilby St., Boston, Mass Apr. 26,1900. 

Alfred K. Hobhs . . . Rubber, Leather and Mill Supplies . Manchester, N. H. . Oct. 18, 1900. 

John Hogg Smith, Hogg & Gardiner, 140 Essex St., Boston, Mass. . . .Apr. 27,1899. 

Henry A. Holcomb Box 249, New Bedford, Mass. . Oct. 24, 1895. 

Henry S. Houghton, Sr., Mfr. (iiids and Beaters 

61 Pond St., Woonsocket, R. L . Apr. 28, 1897. 

C. H. Hutchins .... Pres. Crompton & Knowles Loom Works 

Worcester, Mass. . . Oct. 24, 1895. 

David Jackson . . . { Ko,1 Co^^\^'. •'!'!'°^ ''''\ ^l"^" } P»«'"'=''«'' J^- I- ' ' ^P'- *4. 1895. 

William B. Kehcw . . The Kehcw- Bradley Co. . 24 Purchase St., Boston, Mass. . Apr. 24, 1 895. 

James H. Kendall . . Edward Kendall & Sons Cambridgeport, Mass., Sept. 29, 1898. 

John E. Kendrick . . . Gen. Agt. American Supply Co 

Box 822, Providence, R. L . . Oct. 5, 1899. 

Frank B. Kenney . . . Kitson Machine Co Ivowell, Mass. . . . Oct. 5, 1899. 



W. C. Langford . 
Josiah M. Lasell 
Samuel D. Lawton 
John H. Lorimer . 



Stephen C. Ix)we 
George A. Lowry 



. Oil Dealer, ... 86 Weybosset St., Providence, R. L . . Apr. 27, 1 899. 

. Asst. Treas. Whitin Machine Works, Whitinsville, Mass. . Apr. 24, 1 895. 

, Treas. Fall River Machine Co. . . . Fall River, Mass. . . Oct. 18, 1900. 

. Builder of Textile Machines 

.... Ontario and I^wrence Sts., Philadelphia, Pa. . . Oct. 27, 1897. 

. Mill Supplies .... 87 Union St., New Bedford, Mass. . Oct. 24, 1895. 

Consulting Eng., . 299 Marginal St., East Boston, Mass. . Apr. 28, 1898. 



Francis E. Macomber . Mill Supplies .... 21 Pearl St., Boston, Mass Apr. 26, 1900. 

F. H. Maynard . . . . Bus. Mgr. Gen. Fire Extinguisher Co., Providence, R. I. . .Apr. 24,1895. 
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D. £. McGaw .... Mgr. Supply Dept.. Southern Belting G> 

P. O. Box 63, Atlanta, Ga Oct 18,1900. 

. Textile Machinery . . 31 State St., Boston, Mass. . . . Sept. 22, 1896. 

. Mfr. of Leather Belting 751 Craig St., Montreal, P. Q., Can. Apr. 26, 1900. 

. Steam Appliances . . 35 Oliver St., Boston, Mass. . . . Apr. 24, 1895. 

. Mitchell-Bissell Co. . 134 Dexter St., Maiden, Mass. . . . Oct. 18, 1900. 

. Agt. Knowles Steam Pump Works 

54 Oliver St., Boston, Mass Apr. 26, 1900. 

George B. Morison . . Catlin & Co. ... 67 Chauncy St., Boston, Mass. .... Apr. 24, 1895. 



H. G. McKerrow . 
D. K. McLaren . . 
George H. Meader 
John R. Mitchell . 
Charles B. Moore . 



John H. Nelson .... Treas. William Firth Co 

67 Equitable Building, Box. 1460, Boston, Mass Apr. 26,1900. 

George C. Newell . . . Starkweather & Shepley 

17 Custom Bouse St., Providence, K. L . . Sept. 29, 1898. 

William R. Noone . . Mfr. Roller and Slasher Qoth 

100 Pearl St., Boston, Mass. . . .Oct. 27,1897. 



Sidney B. Paine . . .General Electric Co., 200 Summer St., Boston, Mass. . . . Apr. 24, 1895. 

Arthur Parkinson . . . Selling Agt. Arabol Mfg. Co., 13 Gold St., New York, N. Y. Apr. 28,1897. 

Stephen Minot Pitman . Sec'y Narragansett Mutual Fire Insurance Co 

Box 315, Providence, R. L . . Apr. 24, 1895. 

Vlaa™. p. Polevoy . { ^rjTJ::^^^^ ^°"°" } '^ ^"'^'-^'' '^^ ^' "^'^ ^' '^'^ 
Charles A. M. Praray . Chas. A. M. Praray & Co., Mill Architect and Engineer . . 

832 and 833 Banigan Building, Providence, R. L . . Apr. 28, 1897. 



Charles F. Randall . . Expert in Textiles 

Room 350, Tremont Building, Boston, Mass. . . 

Peleg A. Rhodes . . . Inspector of Cotton Mills 

P. O. Box 315, Providence, R. I. . 

Richard H. Rice . . . Treas. Providence Engineering Work 

521 So. Main St., Providence, R. I. . 

E. R. Richardson . . . Asst. Treas. American Machine Co 

Box 677, Pawtucket, R. 1. . 

C. E. Roberts .... Mgr. Hartford Steam Boiler Insurance &- Inspection Co. 

125 Milk St., Boston, Mass. . . 

Louis E. Robinson . . Cotton Agent Sea Island Cotton 

34 So. Water St., Providence, R. I. . 

E. A. Rusden .... Treas. Rusden Machine Co Warren, R. I. . . 

John M. Russell . . • Asst Treas. Crompton & Knowles Loom Works .... 

Worcester, Mass. . 



. Apr. 24, 1895. 

Oct. 5, 1899. 

. Apr. 24, 1895. 

. Apr. 26, 1900. 

. Apr. 24, 1895. 

Oct 27, 1897. 

Oct. 18, 1900. 

. Oct. 24, 1895. 



John E. Searles . . . Pres. Am. Cotton Co., 27 William St., New York Oct. 5, 1899. 

J. Foster Searles . . . Treas. American Loom Co Readville, Mass. . . Apr. 26, 1900. 

J. A. Shepherd . . . . N. E. Mgr. The Stirling Co 

53 State St» Room 631, Exchange Building, Boston, Mass. . . . Oct 18, 1900. 
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Harry M. Smith . . . Vice- Pres. Standard Mill Supply Co 

77 Exchange R, Box 714, Providence, R. I. . . Apr. 28, 1897. 

R. Paul Snelling . . . Treas. Saco and Pettee Machine Shops 

Newton Upper Falls, Mass. . Sept. 22, 1896. 

X . ,, e f Treas. and Gen. Mgr. The Alden Speare's 1 
UwisR.Spcarc . . | Sons Co., Oil and MUl SuppUes ^^ } 

369 Atlantic Ave., Boston, Mass Oct. 24,1895. 

Henry C. Spence . . . Gen. Mgr. Metallic Drawing Roll Co. Indian Orchard, Mass. Apr. 24, 1895. 
George \V. Stafford . . Mgr. Crompton & Knowles Loom Works 

'. . . Providence, R. I. . . Apr. 24, 1895. 

H. E. Stafford .... Asst. Mgr. Crompton & Knowles Loom Works 

Providence, R. L . . Oct. 18, 1900. 

James Strang .... Selling Agt. Metallic Drawing Roll Co 

123 Hampden St., Indian Orchard, Mass. Oct. 27,1897. 

William H. Stratton . . Mgr. Factory Insurance Association 

95 Pearl St., Hartford, Conn. . . Apr. 28, 1897. 

Daniel J. Sully .... Cotton IJroker, T. M. Reynolds & Co., 

34 South Water St., Providence, R. I. . . Apr. 24, 1895. 

John Sykes, J. P. . . . i'rcs. Fn^lish Card Qothing Co 

Acre House, Huddersfield, Eng. . Oct. 18, 1900. 



Cyrus A. Taft .... Agt. Whitin Machine Works . . . Whitinsville, Mass. . Apr. 24, 1895. 
Charles F. Taylor . . . Successor to IJurgess Cop Tube Co., 

21 Eddy St., Providence, R. I. . . Apr. 28, 1898. 

James T. Thorntijn . . Sec. and Treas. A. B. Pitkin Machinery Co 

Providence, R. I. . . Oct. 18, 1900. 

Kicnzi W. Thurston . Machinery Manufacturer Fall River, Mass. . . Oct. 18, 1900. 

< leorge K. TillinKhast . Treas. Tillinghast, Stiles Co 

Industrial Trust lUd^;., 49 Westminster St., Providence, R. I. . . Oct. 18, 1900. 

A. Curtis Tingley . . . Treas. National King Traveler Co 

7 Eddy St., Provi<lence, R. I. . . Sept. 22, 1896. 

William V. Threlfall . . Scllin|^' Agt. Saco and Pettee Machine Shops 

Hiddeford, Me. . . . Apr. 24, 1895 

Allison W. 'Trafford . . Mfr. of Rinj]; Travelers 

116 Pocasset St., Fall River, Mass. . . Apr. 26, 1900, 



Frank H. Undcrwoo<l . Resident Mgr. Dodge Mfg. Co 

137 Purchase St., Boston, Mass. 



Apr. 29, 1896. 



Justin A. Ware .... Cromptcm & Knowles Ix)om Works .Worcester, Mass. . . Oct. 24, 1895. 
Lettice R. Washburn . Mill Contractor, 235 North Water St., New Bedford, Mass. . Oct. 5, 1899., 

Walter S. Watson . . . Haworth & Watson. Mfrs. Paper Tubes 

for Textile Manufg. . Box 996, Lowell, Mass. . . . Oct. 24, 1895. 

Stephen M. Weld, . . Cotton Buyer 89 State St., Boston, Mass. . . .Apr. 27,1899. 

Waiiam R. West . . . KoU Covcrcr . . 830 Purchase St., New Bedford, Mass. . Sept. 22, 1896. 
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W. W. White .... Agent Holyoke Machine Co. . . . Worcester, Mass. . . Apr. 27, 1899. 

G. Marston Whitin . . Treas. Whitin Machine Works . . . Whilinsville, Mass. . Apr. 24, 1895. 

Fred A. Wilde .... Asst. Mgr. The A. T. Atherton Machine Co 

Pawtucket, R. I. . . Apr. 28, 1897. 

Erving Yale Woolley . Stoddard, Haserick, Richards & Co 

152 Congress St., Boston, Mass Apr. 24,1895. 

Honorary Members . . 4 

Active^ Members 491 

Associate Members 133 

Total Membership 628 



MEMBERS OF THE ASSOCIATION, 

Oct. 18. 10OO. 



ARRANGED BY STATES. 



MAINE. 



Attborn . 
Bftth . . . 
Bid<leff>rd 
Bi/ldeford 
hMeford 
Birlrlefofd 
Brunswick 
Kennebunk 
Lewifton . 
I>ewifton . 
Lewifton . 
Lewifton . 
Lewifton . 
Lewifton . 
Lewifton . 
Lifbon . . 
Saco . . . 
Sanford . 
Wcstbrook 
Westbrook 



. William Hayes . 
. Harry W. Kimball 
, James G. Garland 
, H.P.Garland . . 
, Robert McArthur 
, William V. Threlfall 
, Rttffell W. Eaton 
. Robert W. Lord . 
. Jofeph P. Battlef 
, George W. Bean 
. H. B. Estes . . . 
. William D. Pennell 
. Herbert L. Pratt . 
. Roscoe C. Reynolds 
. James A. Walsh 
. W. H. Miles . 
. Elmer E. Page 
, Louis B. Goodall 
, Philip Dana . . 
, Woodbury K. Dana 



Barker Mill. 

lo Adams St. 
. Loom Picker Co. 
, Pepperell Mfg. Co. 
, Saco & Pettee Machine Shops. 
, Cabot Manufg. Co. 
. R. W. Lord & Co. 
. Lewiston Mach. Co. 
. Androscoggin Mills. 
, Continental Mills. 
. Hill Manufg. Co. 
. Bates Manufg. Co. 



, Lewiston Bleachery and Dye Works. 
. Farwcll Mills. 
. York Manufg. Co. 
Goodall Worsted Co. 
, Dana Warp Mills. 
. Dana Warp'Mills. 



NEW HAMPSHIRE. 

Charlettown . . . Samuel Webber Hydraulic Engineer. 

Claremont .... Frank P. Vogl . . . . Monadnock Mills. 

Dover Charles H. Fish Cocheco Manufg. Co. 

Exeter Hervey Kent Exeter Manufg. Co. 

Greenville .... Frederick W. Ely .... Columbian Manufg. Co. 
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Manchester . . . Henry D. Bourne .... Hooksett Mills. 
Manchester .... Stephen N. Bourne . . . Stark Mills. 
Manchester .... French Campbell .... 75 Granite St. 

Manchester .... George A. Clark Manchester Mills. 

Manchester . . . . D. D. Felton S. A. Felton & Son Co. 

Manchester .... Alfred K. Hobbs .... Rubber, Leather and Mill Supplies. 
Manchester .... Elliott Cowdin Lambert • Amoskeag Manufg. Co. 
Manchester .... Charles H. Manning . . . Amoskeag Manufg. Co. 
Manchester .... Charles D. McDuffie . . . Manchester Mills. 
Manchester . . . Herman F. Straw .... Amoskeag Manufg. Co. 
Manchester .... George F. Whitten .... Amory Manufg. Co. 
Manchester .... John H. Whitten .... Stark Mills. 

MUford M. F. Foster 

Milford Frank E. Kaley Morse & Kaley Manufg. Co. 

Nashua William D. Cadwell . . . Nashua Manufg. Co. & Jackson Co. 

Nashua William H. Cadwell . . . Jackson Co. 

Nashua Roscoe S. Milliken .... Nashua Mfg. Co. 

Penacook .... Marcellus Gould N. H. Spinning Co. 

Penacook . . . . F. E. Wattles Boscawen Mills. 

Pittsfield George E. Kent Exeter Manufg. Co. 

Salmon Falls . . . O. S. Brown Salmon Falls Manufg. Co. 

Somersworth . . . Charles H. Plummer . . . Great Falls Manufg. Co. 

Suncook David L. Jewell China, Webster & Pembroke Mills. 

Suncook Edmund E. Truesdell . . China, Webster & Pembroke MiUs. 



VERMONT. 
North Pownal . . . Thomas Armstrong . . . North Pownal Manufg. Co. 

MASSACHUSETTS. 

Adams John S. Adams, Jr. ... Adams Bros. Manufg. Co. 

Adams James C. Chalmers . . . Renfrew Mfg. Co. 

Adams Z. O. Hall Berkshire Cotton Manufg. Co. 

Adams A. B. Mole Greylock Mill. 

Adams Charles T. Plunkett . . . Berkshire Cotton Manufg. Co. 

Adams L. B.Renfrew Renfrew Mfg. Co. 

Adams Theop. W. Wilmarth . . . Berkshire Cotton Mfg. Co. 

Amesbury . . . . M. W. Quinn Hamilton Woolen Co. 

Andover John W. Bell Smith & Dove Manufg. Co. 

Belmont John Kilburn 

Blackstone .... George E. SpofTord . . . Blackstone Manufg. Co. 

Bondsville . . . . B. A. Alexander Boston Duck Co. 

Bondsville .... Elmer G. Childs Boston Duck ( !o. 

Boston Charles B. Amory .... 70 Kilhy St. 
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Boston Frederic Amory . 

Boston Eugene C. Andres 

Boston Edward Atkinson 

Boston E. W Atkinson . 

Boston Edwin Burner 

Boston Frank P. Bennett 

Boston F. H. Bishop . . 

Boston J. Payson Bradley 

Boston Henry G. Brinckerhoff 

Boston John H. Burghardt 

Boston Alfred Clarke, . . 

Boston Frank B. Comins 

Boston Alphonse S. Covel 

Boston Augustus De Cort 

Boston P V DeNormandie 

Boston AlbcTi W Dimick 

Boston Ambrose EiSlman 

Boston William Firth 

Boston Rcdinglon Fi*kc . 

Boston Alfred M. Goodale 

Boston Arthur F. Gray . 

Boston Stephen Greene . 

Boston Richard H. Hill . 

Boston Franklin W. Hobbs 

Boston John Hogg . . . 

Boston Henry S. Howe . 

Boston William B. Kehew 

Boston Evan Arthur Leigh 

Boston William C. Lovering 

Boston Herbert Lyman 

Boston Francis E. Macomber 

Boston Charles T. Main . 

Boston Fred C. McDuffie 

Boston H. G. McKerrow 

Boston George H. Meader 

Boston Charles B. Moore 

Boston George B. Morison 

Boston John H. Nelson . 

Boston William R. Noone 

Boston Sidney B. Paine . 

Boston Francis J. Parker 

Boston Benjamin Phipps 

Boston Charles F. Randall 

Boston Charles E. Riley . 

Boston C. E. Roberts . . 

Boston Arnold B. Sanford 



. 40 Water St. 

. John Hancock Building. 

. 31 Milk St. 

.152 Congress St. 

. 67 Equitable Building. 

. Am. Wool and Cotton Reporter. 

. 95 South St. 

. 24 Purchase St. 

. 53 State St. 

. 31 Pearl St. 

. 23 Central St. 

. 1 50 Devonshire St., Room 67. 

. 70 Kilby St. 

. P. O. Box 2815. 

. 30 Kilby St. . 

. 27 State St., Room 107. 

. 53 State St. 

. 150 Devonshire St. 

. 183 Essex St, 

. 50 State St. 

. 53 State St., Room 509. 

. 93 Federal St. 

. 70 Kilby St. 

. Arlington Mills. 

. 140 Essex St. 

. 68 Chauncy St. 

. 24 Purchase St. 

. 70 Kilby St. 

. 40 Water St. 

. P. O. Box 1 71 7. 

. 21 Pearl St. 

.1112 Exchange Building. 

. 40 Water St. 

. 31 State St. 

. 35 Oliver St. 

. 54 Oliver St. 

. 67 Chauncy St. 

. P. O. Box 1460. 

. 100 Pearl St. 

. 200 Summer St. 

. 81 Milk St. 

. 4 Winthrop Sq. 

. 350 Tremont Building. 

. 281 Congress St. 

. 125 Milk St. 

. 67 Chauncy St. 
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boston J. Herbert Sawyer .... Care H. B. Sawyer, 4 P. O. Sqaare, 

Boston. 

Boston George H. Shapley ... 78 Chauncy St. 

Boston J. A. Shepherd 631 Exchange Building. 

Boston WilUam F. Sherman ... 27 SUte St. 

Boston Lewis R. Speare 369 Atlantic Ave. 

. 115 G>ngres8 St. 

. The Ludlow. 

. 137 Purchase St. 

. Thomas Leyland & Co. 

. 89 SUte St. 

. 152 Congress St. 

. Edward Kendall & Sons. 

. Boston Woven Hose & Rubber Co. 

. Amer. Net & Twine Co. 

. Manufacturers* Supplies. 



Boston James P. Tolman • . 

Boston Charles D. Tumbull , 

Boston Frank H. Underwood , 

Boston Frederick T. Wabh 

Boston Stephen M. Weld . 

Boston Erving Yale Woolley 

Cambridgeport . . James H. Kendall . . 
Cambridgeport . , Henry B. Spragne . , 

Canton Willis S. Shepard . 

Canton Junction . . Joseph W. Wattles . , 



Chicopee Falls 
Clinton 
Clinton 
Clinton 
Clinton 
Qinton 
East Boston 
East Hampton 
Fall River . 
Fall River . 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
FaU River 
Fall River 
Fall River 
FaU River 
Fall River 
Fall River 
Fall River 
FaU River 
FaU River 
FaU River 
FaU River 
FaU River 



. Lancaster Mills. 
, Lancaster Mills. 
. Lancaster MUls. 
Danielsonville Cotton Co. 



• Henry A. BaUey Chicopee Manufg. Co. 

. Wmiam G. McLoon . 

. Charles H. Richardson 

. John R. Rostron . . 

. George P. Taylor . . 

. George W. Weeks .... 

. George A. Lowry .... 299 Marginal St. 

. WiUiam 6. Fitz West Boylston Mfg. Co. 

. F. S. Akin CorneU MiUs. 

. Henry Ashworth .... Agt. for Card Clothing Manufr. 

. John P. Bodge Arkwright Mills. 

. Jefferson Borden, Jr. . . . Fall River Bleachery. 

. Nathaniel B. Borden . . . Barnard Manufg. Co. 

. Richard B. Borden . . . Troy C. & W. Manufg. Co. 

. Thomas J. Borden .... Richard Borden Manufg. Co. 

. Isaac A. Brown Narragansett Mills. 

. George A. Chace .... Bourne Mills. 

. Simeon B. Chase .... King Phillip Mills. 

. John A. Collins American Linen Co. 

. B. D. Davol Barnard Manufg. Co. 

. Frank H. DweUy .... Tecumseh Mills. 

. David H. Dyer 6, 7 and 8 Pocasset Bank Building. 

. WiUiam Evans Richard Borden Manufg. Co. 

. John T. Fyans 411 Beach St. 

. Daniel Gilligan Pocasset & Metacomet Mills. 

. Effingham C. Haight . . . Wampanoag Mills. 
. Arthur M. HamUton . . . Parker Mills. 

. John F. Hamlet P. O. Box 160. 

. Alfred H. Hartley .... Oils and Mill Supplies. 
. Samuel E. Hathaway . . . FaU River Iron Works Co. 
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Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fall River 
Fisherville 
Fiskdale 
Fitchburg 
Fitchburg 
Fitchburg 
Fitchburg 
Fitchburg 
Fitchburg 
Fitchburg 
Fitchburg 
Great Barringto 
Griswoldville 
Holyoke . 
Holyoke . 
Holyoke . 
Hopedale 
Hopedale 
Hopedale 
Hopedale 
Hopedale 



William Hathaway . 
. William B. Hawes . 

George H. Hills . . 
. William P. Holt . . 
' Edward B. Jennings 
. Benjamin B. Kirk . 
. George H. Law . . 

Samuel D. Lawton . 
, Leontine Lincoln . 
. Philip A. Mathewson 
. Thomas McAuliffe . 
. J. Edward Osborne 
, Herbert W. Owen . 
. Joseph H. Potter, Jr. 
. Benj. H. Roberts . 
. Charles M. Shove . 
. Abbott £. Slade . . 
. J. C Smith .... 
, John Sullivan . . . 
. Timothy Sullivan . 
, Richard Thackeray 
. Rienzi W. Thurston 
. Horace W. Tinkham 
. Allison W. Trafford 
. George F. Tryon . 
. Robinson Walmsley 
. Joseph Watters . . 
. Albert W. Dimick . 
, John Gregson . . . 
. George P. Grant, Jr. 
. W. E. Keach . . . 
. John Leiper .... 
, Arthur H. Lowe . . 
. David Lowe . . . 
. Thomas C. Sheldon 
. Walter F. Stiles . . 
. Ralph E. Thomspon 
. Jno. H. C. Church . 
. James C. Deane . . 
. John W. Dickinson 
, Ernest Lovering . . 
. W. Marshall Taylor 
. Eben S. Draper . . 
. George A. Draper . 
. Geoige Otis Draper 
. William F. Draper . 
. William F. Draper, Jr. 



. Barnard Mfg. Co. 
. P. O. Box 733. 

. Davol Mills and Stevens Mfg. Co. 
. Bamaby Mills. 
. N. E. Cotton Yarn Co. 
. Fall River Iron Works Co. 
. 815 Walnut St, 
. Fall River Machine Co. 
. Seaconnet Mills. 
. King Philip Mills. 
. Stevens Manufg. Co. 
• American Linen Co. 
. Merchants* Mfg. Co. 
. Durfee Mills. 
. 163 Grove St. 
. Granite Mills. 
. 863 High St. 
. Chace Mills. 

. Union Cotton Manufg. Co. 
. Davol Mills. 
. Weetamoe Mills. 
. Machinery Manufacturer. 
. Robeson Mills. 
.116 Pocasset St. 
. 199 Purchase St. 
.. Tecumseh Mills. 
. Osborn Mills. 
. Fisher Mfg. Co. 
. Fiskdale MUls. 
. Grant Yam Co. 
. 1 23 Myrtle Ave. 
. Fitchburg Worsted Mills. 
. Parkhill Manufg Co. 
. Parkhill Manufg. Co. 
. Fitchburg Duck Mills. 
. Orswell Mills. 
. Parkhill Manufg. Co. 
. Monument Mills. 
. Griswoldville Manufg. Co. 
. Lyman Mills. 
. Lyman Mills. 
. Merrick Thread Co. 
. Draper Co. 
. Draper Co. 
. Draper Co. 
. Draper Co. 
. Draper Co. 
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HouMtonic . . . . T. G. RamideU . . 
Hyde Park . . . . T. B. StereDson . . 
Indian Orchard . . William C. Godfrey 
Indian Orchard . . Henry C. Spence 
Indian Orchard . . James Strang . . . 

Ipswich James W. Brown 

Lawrence .... William A. Barrell . 
Lawrence .... Eugene E. Bnmham 
Lawrence . . . . G. B. Emmons . . 
Lawrence .... WUHam J. Hadfield 
Lawrence .... >^^lliam D. Hartshome 
Lawrence .... James I. MilHken . 
Lawrence .... Walter E. Parker . 
Lawrence .... Henry C. Phillips . 
Lawrence .... Robert Redford . . 
Lawrence .... Francis H. Silsbee . 
Lawrence .... George W. Towne . 
Lawrence .... William D. Twiss . 
Lawrence .... William S. Whitney 
Lawrence .... Eben C. Willey . . 

Leicester Charles A. Denny . 

Linwood Amos G. Maddox . 

Unwood Fred B. Whitin . . 

Lowell Franklin Allen . . 

Lowell George E. Ames . . 

Lowell Frank A. Bowen 

Lowell Edward N. Burke . 

Lowell W. W. Carey . . . 

LoweU Clarence N. Childs . 

Lowell A. G. Cmnnock . . 

Lowell Joseph L. Cashing . 

Lowell Albert W. Danforth 

Lowell Edward P. Dennis . 

Lowell William A. Eastman 

Lowell T. C. Entwisde . . 

Lowell James T. Ferguson . 

LoweU Frederick A. Flather 

Lowell Royal W. Gates . . 

Lowell Sumner S. Gould 

LoweU William E. HaU . . 

Lowell James G. HiU . . . 

LoweU Frank B. Kenney . 

LoweU Nathaniel B. Kerr . 

LoweU Alvin S. Lyon . . . 

LoweU Albert H. Morton . 

LoweU OUver H. Moulton . 



. . Monument MiUs. 

. . ReadviUe Cotton Mill. 

. . Indian Orchard Co. 

. . MetaUic Drawing RoU Co. 

. . 123 Hampden St. 

. . Box 312. 

. . Lawrence Duck Co. 

. . 252 LoweU St. 

. . May St. 

. . 225 BaUey St. 

Arlington Mills. 

. . Everett MUls. 

. . 217 HaverhiU St. 

. . Atlantic Cotton Mill. 

. . Box 28. 

. . Pacific MiUs. 

. . Arlington Mills. 

. . Everett MUls. 

. . American Woolen Co. 

. . Atlantic Cotton Mills. 

American Card Clothing Co. 

. . Linwood MiU. 

. . Uxbridge Cotton MUls. 

. . Boott MUls. 

. . Lawrence Manufg. Co. 

. . Appleton Co. 

. . LoweU Machine Shop. 

. . Machinery and PuUey Manufacturer. 

. . 43 Pine St. 

. - Appleton Co. 

. . Mfr. Cotton Conveying Systems. 

. . 881 Bridge St. 

. . LoweU Machine Shop. 

. . LoweU Hosiery Co. 

. . Cor. Market and Worthen Sts. 

. . Boott Mills. 

. . LoweU Machine Shop. 

. . 307 Market St. 

. . LoweU Branch Am. Card Qo. Co. 

. . Shaw Stocking Co. 

. . Merrimack House. 

. . Kitson Machine Co. 

. . Boott Cotton Mills. 

. . Bigelow Co. 

. . Kitson Machine Co. 

. . Hamilton Manufg. Co. 
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Lowell . . 
Lowell . . 
Lowell . . 
Lowell . . 
Lowell . . 
Lowell . . 
Lowell . . 
Lowell . 
Lowell . . 
Lowell . . 
Lowell . . 
Lowell . . 
Lynn . . 
Maiden 
Manchaug 
Medford 
Methuen , 
Millbury . 
Millbury . 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
New Bedford 
Newton . . 
Newtonville 
Newton Upper Falls 
Newton Upper Falls 
North Adams . . . 
North Adams . . . 



Franklin Nourse Lawrence Manafg. G>. 

John W. Pead Merrimac Manafg. G>. 



Haven C. Perham . . 
M. A. Rawlinson . . 
Edwin A. Robinson . 
William S. Southworth 
Edward W. Thomas . 
Charles T. Upton . . 
Jude C. Wadleigh . . 
Walter S. Watson . . 
Channing Whitaker . 



Kitson Machine Co. 

Tremont & Suffolk Mills. 

Tremont and Suffolk Milb. 

Mass. Cotton Mills. 

Tremont and Suffolk Mills. 

63 Mt. Vernon St. 

Mass. Cotton'Mills. 

Haworth &^ Watson. 

Lowell Machine Shop. 

Nelson Whittier Whittier Mills. 

C. J. H. Woodbury .... Secy, and Trcas. 
John R. Mitchell .... 134 Dexter St. 
Charles M. Holmes . . . Manchaug Co. 

H. B. Ashton 153 Adams St. 

Lewis E. Barnes Pemberton Co. and Methuen Co. 

Fred W. Moore Cordis Mills. 

Henry M. Wilcox .... John Rhodes Warp Co. 

George A. Ayer 123 Fifth St. 

Christopher P. Brooks . . New Bedford Textile School. 

Robert Burgess Grinnell Mfg. Corp. 

Byron F. Card Howland Mills. 



William W. Crapo . 
Frederick Grinnell . . 
Henry A. Holcomb 
Thomas Horsfield . . 
Walter H. Langshaw , 
Stephen C. Lowe . . 



. Wamsutta Mills. 

Gen. Fire Extinguisher Co. 

Box 249. 
. 95 Bonney St. 
. Dartmouth Manufg. Corp. 

87 Union St. 



Albert R. Pierce Pierce Mfg. Corporation. 



Andrew G. Pierce, Jr. . 

Frederick W. Reynolds , 

James O. Thompson . , 

Herbert E. Walmsley . 
Lettice R. Washburn . 

William R. West . . . 

Benjamin Wilcox . . , 

Josiah G. Coburn . . . 
Oscar B. Truesdell . . 



North Adams 
North bridge 



Box 34. 

Potomska Mills. 

Wamsutta Mills. 

Wamsutta Mills. 

235 North Water St. 

830 Purchase St. 

City and Bristol Mfg. Co. 

99 Washington St. 

18 Washington Terrace. 

Frank J. Hale Saco and Pettee Machine Shops. 

R. P. Snelling Saco and Pettee Machine Shops. 

Hervey Burnham .... Beaver Mills and Eclipse Mill. 
Charles W. Dennett . . . Johnson Manufg. Co. and Dunbai 

Mills Co. 

J. F. Powers Eagle Mill. 

Henry S. Houghton, Jr. . Paul Whitin Manufg. Co. 
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Northbridge . • • Henry T. Whitin .... Paul Whitin Manufg. Co. 

North Cambridge . Colin C. Bell Laminar Fibre Co. 

North Oxford . . . Edwin N. Bartlett .... Sigourney and Rockdale Mills. 
North Plymouth . . Gideon F. HoUnes .... Plymouth Cordage Co. 

Oakdale Alfred N. Whiting . . . . L. M. Harris Manufg. Co. 

Readville . • . . . .J. Foster Searles American Loom Co. 

Salem C. F. Curwen Dinsmore Mfg. Co. 

Salem William P. Mc Mullen . . Naumlceag Steam Cotton Co. 

Salem Nathaniel G. Simonds . . Naumkeag Steam Cotton Co. 

Saundersville . . . Thomas Wilmarth . . . Saunders Cotton Mills. 

Shattuckyille . . . Frank S. Field Massaemit Yarn Mills. 

SmithvUle, Barre . George W. Robbins . . . White Valley Mills. 

South Hadley . . . Jones S. Davis Hampshire County. 

South Hadley Falls William R. Hill Glasgow Manufg. Co. 

Springfield .... Joseph M. Dunham ... 43 Edwards St. 

Taunton A. C. Bent Safety Seamless Pocket Co. 

Taunton William H. Bent .... Mason Machine Works. 

Taunton John J. Connell Cohannet Mills. 

Taunton Peter H. Corr 38 Court St. 

Taunton Thomas G. Cox Mason Machine Works. 

Taunton P. T. Creed Hopewell Mills. 

Taunton H. H. Culver Elizabeth Poole Mills. 

Taunton Henry S. Culver Westville Cotton Mill. 

Taunton Herbert Fisher 

Taunton Abbott F. Lawrence . . . Winthrop Cotton Yam Co. 

Taunton Henry M. Lovering . . . Whittenton Manufg. Co. 

Taunton William M. Lovering . . . Whittenton Manufg. Co. 

Taunton Charles L. Macomber . . Winthrop Cotton Yam Co. 

Taunton John Tempest Meats . . . Mason Machine Works. 

Taunton Herbert H. Shumway . . Corr Manufg. Co. 

Taunton James W. Taylor Canoe River Mills. 

Taunton Joseph S. Tidd Oakland Mills. 

Thomdike .... Charles H. Hobbs .... Thomdike Co. 

Three Rivers . . . Roscius C. Newell .... Palmer Mill. 

Turners Falls . . . Samuel L. Parker .... Turners Falls Cotton Mills. 

Waltham Charles L. Bailey .... 

Waltham Charles E. Getchell ... 35 Willow St. 

Waltham Arthur H. Gulliver .... Boston Mfg. Co. 

Ware George E. Tucker .... The Otis Co. 

Webster Ernest E. Clark . . . . H. N. Slater Mills. 

West Warren . . . George A. Moody .... West Warren Cotton Mills. 
Whitinsville . . . Alfred E. Adams .... Whitinsville Cotton Mills and 

Linwood Mills. 

Whitinsville . . . Josiah M. Lasell Whitin Machine Works. 

Whitinsville . . . Oscar L. Owen Whitin Machine Works. 

Whitinsville . . . Cyrus A. Taft Whitin Machine Works. 
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Whitinsville . . . Arthur F. Whitin .... Slanders Cotton Mills. 
Whitinsville . . . G. Marston Whitin .... Whitin Machine Works. 

Williamstown SU. . Roland R. Kelly Williamstown Manufg. Co. 

Winchendon . . . Z. L. White White Brothers. 

Worcester .... George Crompton .... 
Worcester . . . Randolph Crompton ... 

Worcester .... Henry F. Harris 340 Main St. 

Worcester . . . . C. H. Hutchins Crompton & Knowles Loom Works. 

Worcester . . . . F. H. Rice 394 Pleasant St. 

Worcester .... John M. Russell Crompton & Knowles Loom Works. 

Worcester .... Justin A. Ware Crompton & Knowles Loom Works. 

Worcester . . . . W. W. White Holyoke Machine Co. 



Allenton . . 

Ashton . . 

Bayside . . 

Central Falls 

Central Falls 

Central Falls, 

Central Falls 

Centreville 

Centreville 

Crompton 

Davisville 

Fiskville . 

Georgia ville 

Hamilton 

Lonsdale . 

Manville . 

Pawtucket 

Pawtucket 

Pawtucket 

Pawtucket 

Pawtucket 

Pawtucket 

Pawtucket 

Pawtucket 

Peace Dale 

Phenix 

Pontiac . 

Providence 

Providence 

Providence 

Providence 



RHODE ISLAND. 

. R. A. Gray Rodman Manufg. Co. 

. Charles H. Collins .... Berkeley Co. 
. Abel T. Atherton .... Machine Maker. 

. Louis B. Barker United States Cotton Co. 

. David Grove United States Cotton Co. 

. B. F. G. Linnell, Box 645. 

. O. B. Parker 

. Harold Lawton Warwick Mills. 

. Robert B. Treat Centreville Cotton Mills. 

. Charles D. Robinson . . . Crompton Co. 

. Walter B. Knight .... Reynolds Manufg. Co. 

. James Gee Interlaken Dye Works. 

. Herbert R. Farnum . . . Bernon Mills. 

. Joseph Warren Greene . . Hamilton Web Co. 

. Edward A. Mongeon . . . Lonsdale Co.*s Mills. 

. A. Tenny White Manville Co. 

. William W. Blades . . . .135 Mineral Spring Ave. 

. William P. Dempsey . . . Dempsey Bleachery & Dye Works. 

. John J. Hart Charlton Manufg. Co. 

. David Jackson Jackson Pat. Shell Roll Co. 

. J. E. Jenckes The E. Jenckes Manufg. Co. 

. James R. MacColl .... Lorraine Manufg. Co. 
. E. R. Richardson . . . American Machine Co. 

. Fred A. Wilde A. T. Atherton Machine Co. 

. William C. Greene .... Peace Dale Manufg. Co. 
. Henry R. Brown .... Hope Co. and Phenix Mill. 
. Walter H. Summersby . . Pontiac Mill and Bleachery. 
. Charles T. Aldrich .... Aldrich Manufg. Co. 

. William Ames 47 Charles St. 

. H. C. Atwood Williamsville Manufg. Co. 

. George R. Babbitt .... 182 South Water St. 
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Providence .... Edwmrd R. Ballou .... 189 Charles St. 
Providence .... Tmman Beckwith .... Dyerville Mannfg. Co. 

Providence . . . . J. Frank Braids 212 Weybosaet St. 

Providence . . . . D. RuseU Brown .... Brown Bros. Co. 
Providence . . . . H. Martin Brown .... Brown Bros. Co. 
Providence . . . . E. C. Bucklin Harris Mannfg. Co. and Interlaken 

Mills. 

Providence .... Fred N. Boshnell .... Narragansett Electric Light Co. 
Providence .... Albert L. Calder, 2nd . . P. O. Box ao6. 
Providence .... Charles H. Child .... Standard Mill Supply Co. 

Providence .... Henry C. Clark Standard Mill Sapply Co. 

Providence .... Frederick I. Dana .... Thomas Phillips Co. 

Providence . . .A. Lockwood Danielson . Quinebaug Co. 

Providence .... J. DeForest Danielson . . Lockwood Co. and Lewiston Bleach- 

ery and Dye Works. 

Providence .... John W. Danielson . . . Lockwood Co. and Ponemah Mills. 

Providence . . . . R. H. Deming 10 South Water St. 

Providence . . . . F. C. Fletcher 621 Banigan Building. 

Providence .... J. Herbert Foster .... 10 South Water St. 
Providence .... William Gammell .... Berkeley Co. 

Providence .... Rufus B. Goif 77 Exchange Place. 

Providence .... William S. Granger . . . Granger Foundry & Machine Co. 
Providence .... Henry T. Grant, Jr. . . . 723 Banigan Building. 
Providence .... John H. Hambly . . . . 49 Westminster St. 
Providence . . . . A. Walter Harris .... 326 South Water St. 
Providence .... Elisha H. Hovrard .... 309 Butler Exchange. 
Providence .... John E. Kendrick .... American Supply Co. 

Providence .... Jesse A. Knight Lawton Spinning Co. 

Providence .... Stephen A. Knight . . . Hebron Manufg. Co. 

Providence .... Webster Knight Naiick Mills. 

Providence . . . . W. C. Langford 86 Weybosset St. 

ProvideiTce .... Charles Warren Lippitt . . Silver Spring B. & D. Co. 
Providence .... Henry F. Lippitt .... Social and Manville Cos. 
Providence .... Charles R. Makepeace . . Box 973. 
Providence . . . . A. T. Malcolmson . . . . C. Bischoff & Co. 

Providence . . . . F. H. Maynard Gen. Fire Ejctinguisher Co. 

Providence .... Tnomas Mayor 26 Olney'St. 

Providence .... George C. Newell .... 17 Custom House .St. 
Providence .... William C. Peircc .... 564 Eddy St. 

Providence .... Reuben Pilling, Jr 30 Hudson St. 

Providence .... Stephen Minot Pitman . . Narragansett Mutual Fire Ins. Co. 
Providence .... Charles A. M. Praray . . 832-833 Banigan Building. 
Providence . . . . Peleg A. Rhodes . . . . P. O. Box 315, also Banigan Bldg. 
Providence .... Richard H. Rice . . . .521 South Main St. 

Providence . . . . Walter Rigby 189 Charles St. 

Providence .... Louis E. Robinson . . . . 34 So. Water St. 
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Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence . 
Providence) . 
Providence"^ . 
Quidnick . . 
Riverpoint . 
Riverpoint . 
Valley Falls . 
Warren . . 
Warren . . 
Warren . . 
Westerly . . 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 
Woonsocket 



. F. C'Saylcs Baltic Power Co. 

. Frank P. Sheldon .... Industrial Trust Building. 

. Harry M. Smith 77 Exchange Place. 

, Wilton H. Spencer ... 3 Exchange Place. 

. George W. Stafford . . . Crompton & Knowles Loom Works. 

. H. E. Stafford Crompton & Knowles Loom Works. 

. Daniel J. Sully T. M. Reynolds & Co. 

. Robert Rennie Taft . . . P. O. Box 1443. 

. Robert W. Tafi Coventry Co. 

. Charles F. Taylor .... 21 Eddy St. 
. D. M. Thompson . . . . B. B. & R. Knight's Mills. 
. James T. Thornton .... A. B. Pitkin Machinery Co. 
. George E. Tillinghast . . . Tillinghast, Stiles Co. 
. A. Curtis Tingley . . . 7 Eddy St. 

. W. O. Todd 621 Banigan Building. 

. William P. Vaughan . . . Banigan Building. 

Albert Knight Quidnick Mills. 

. Arthur F. Brackett .... Royal Arctic and Valley Queen Mills. 

. C. Prescott Knight . . . Riverpoint Corp. 

. Andrew J. Currier .... Albion & Valley Falls Co. 

. E. A. Rusden Rusden Machine Co. 

. Arnold Schaer Warren Manufg. Co. 

. John Waterman Warren Manufg. Co. 

. Louis L. Hobn 122 High St. 

. Malcolm Campbell .... Woonsocket Mach. & Press Co. 
, Henry S. Houghton, Sr. .61 Pond St. 

. Albert C. Hoy Hamlet Mills. 

. Albert F. Knight . . .39 Main Street. 
. Charles H. Merriman, Jr. . Social Manufg. Co. 
. William A. Robinson . . . Social Manufg. Co. 

. Robert Stewart Hamlet Textile Co. 

. Earl A. Thissell Woonsocket Bobbin Co. 

. Charles E. Thomas ... 44 Prospect St. 

, William Whittam, Jr. . . . Lawton Spinning Co. 



CONNECTICUT. 



Danielson 
Hartford . 
Jewett City 
Jewett City 
KiUingly . 
Killingly . 
Montville 
New Haven 



, James Herbert Smith 
. William H. Stratton 
. James O. Sweet . . 
Adelbert R. Young . 
. W. E. At wood . . 
. C. H. Truesdell . . 
. Emory S. Rathbun 
. George S. Barnum . 



. Quinebaug Mills. 

. 95 Pearl St. 

. Ashland Cotton Co. 

. Ashland Cotton Co. 

. Williamsville Manufg. Co. 

. Attawaugan Co. 

. Pequot Mills. 

. The Bigelow Co. 
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No. Grosvenor Dale Frank M. Messenger 

Norwich W. N. Blackstone . 

Norwich W. R. Bnmham . . 

Norwich C. H. Frisbie . . . 

Norwich W. G. Henderson . 

Norwich John F. Reardon 

Norwich Charles D. White . 

Putnam George W. Holt . . 

Putnam George A. Vaughan 

Taftville Joseph D. Aiken . 

TaftviUe John Eccles .... 

Wauregan .... James A. Atwood . 
Wauregan .... John Walter Atwood 
Willimantic .... Dickerson G. Baker 
Willimantic . . . . E. S. Boss .... 
Windsor Locks . . J. R. Montgomery . 



, Grosvenor Dale Co. 
Attawaugan Co.andTotokett MilbCo. 

, Attawaugan Co. 
, Shetucket Co. 

FaUs Co. 
, Uncasville Manufg. Co. 
, Monohansett Manufg. Co. 
. Putnam Manufg. Co. 
. Ponemah Mills. 
. Ponemah Mills. 
. Wauregan Co. & Quinebaug Co. 
. Wauregan Co. 
, American Thread Co. 

Willimantic Linen Co. 
. The J. R. Montgomery Co. 



NBW YORK. 



Capron W. H. Qoher, Jr 

Chadwicks .... Bradford C. Divine . . . 

Cohoes David S. Johnston .... 

Cohoes John R. Mason 

Cohoes John E. Prest 

Jamestown .... Thomes Henry Smith . . 

New York Gty . . George Arms 

New York City . . Edwin H. Baker 

New York City . . D. C. Ball 

New York Qty . . Percy H. Bnindage . . . 

New York City . . J. E. Cheesman 

New York City . . John W. Ferguson .... 

New York City . . Dudley T. Lyall 

New York City . . WiUiam L. Lyall .... 

New York City . . Arthur B. Mann 

New York Qty . . Arthur Parkinson . . . . 
New York Qty . . Duncan D. Parmly . . . . 
New York Qty . . Vladimir P. Polevoy . . . 

New York City . . John E. Scarles 

New York Mills, Oneida Co., John P. Campbell, 

Oswego George H. Sayward . . . 

Utica George DeForcst ... 

Utica George E. Farrcll . . . . 

Utica D. W. Gray 

Utica Henry F. Mansfield . . . 



Utica John B. Wild . . 

Victory Mills . . . Ariel C. Thomas . 



Utica Cotton Co. 
Utica Willow Vale Bleaching Co*. 
Cohoes Iron Foundry & Machine Co. 
237 Main St. 
Harmony Mills. 
Jamestown Cotton Mill. 
Grand Hotel. 
117 Duane St. 
American Cotton Co. 
290 Broadway. 
Cheesman Cotton Gin Co. 
Postal Telegraph Building. 
541 West 23rd St. 
540 West 23rd St. 
99 Franklin St. 
13 Gold St. 
49 Wall St. 
120 Broadway. 
American Cotton Co. 
New York Mills. 
Standard Yarn Co. 
Utica Steam Cotton Mills. 
Utica Spinning Co. 
Skenandoa Cotton Co. 
Utica Steam Cotton Mills and Mo- 
hawk Valley Cotton Mills. 
Oneita Knitting Mills. 
Saratoga Victory Mfg. Co. 



46 



NBW JBRSEY. 



Gloucester Gty 
Gloucester 
Jersey Qty 
Jersey City 
MillviUe . 



MillvUle 
Newark 
New Brunswick 



. Philip H. Fowler 
. George W. Turner 
, Ernest Bridge . . 
, Maxwell Grierson 
, A. W. Brainerd . 



. John K. Russell . 
William H. Loftus 
William H. Ritter 



Argo Mills. 

Jas. Chadwick & Bro. Ltd. 

Jas. Chadwick & Bro., Ltd. 

May's Landing Water Power Co. and 

MillviUe Mfg. Co. 
Care A. W. Brainerd. 
Clark Thread Co. 
Johnson & Johnson. 



Chester . . 

Chester . . 

Lancaster 

Mt. Joy . . 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 



James Butterworth . 
. Frederick A. Downes 

Edward W. France . 
, Merrill A. Furbush . 



Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 



Wilmington . 
Wilmington 
Wilmington . 



PBNN8YLVANIA. 

. D. Edwin Irving .... The Irving ft Leiper Manufg. Co. 

. W. T. Galey Aberfoyle Manufg. Co. 

. S. S. Spencer Conestoga Steam Mills. 

. Thomas J. Brown .... George Brown's Sons. 

. Robert Beatty Coral and Adams Sts. 

. T. Ashby Blythe 114 Chestnut St. 

. Alfred H. Burnham . . . Glasgow Mills. 

. Harry W. Butterworth . . York and Cedar Sts. 

. . York and Cedar Sts. 

. . 925 Chestnut St. 

. . N. W. Cor. Broad and Pine Sts. 

. . 428-430 Philadelphia Bourse. 

. Joshua Garsed Winguhocking Mills and National 

Spinning Co., Frankford. 

. John T. Greenwood . . .4720 Leiper St. 

. H. S. Grove 218 Race St. 

. W. C. Houston s$s Drexel Building. 

. John H. Lorimer .... Ontario and Lawrence Sts. 

, David Milne Washington Ave. and nth St. 

. Edward H. Sanborn . . . 48-51 The Bourse. 
. Theodore C. Search ... 32 South Broad St. 

. George Wood 626 Chestnut St. 

. John P. Wood Spring Garden and 22nd Sts. 

. Oscar W. Wood German town Spinning Co. 

DELAWARE. 

. William P. Bancroft . . . Joseph Bancroft & Sons Co. 
, Daniel Moore Bates . . . Joseph Bancroft & Sons Co. 
. Charles F. Farrar .... Delaware Cotton Co. 



MARYLAND. 



Baltimore 
Baltimore 
Ilchester . 



. . James A. Gary 
Charles K. Oliver . 
Samuel F. Patterson 



108 W. German St. 
. 346-8 Equitable Bid. 
. Thistle MiUs Co. 
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NORTH CAROLINA. 

Charlotte S. B. Alexander, Jr. ... S. B. Alexander, Jr., Co. 

Charlotte R. M. Miller, Jr 

Charlotte D. A. Tompkins D. A. Tompkins Co. 

Charlotte J. P. Wilson Dover Yarn Mills. 

Durham O. W. Stites Commonwealth Cotton Mfg. Co. 

Fayetteville . . . Walter L. Holt Holt-Morgan Mills. 

Greensboro .... Caesar Cone Proximity Mfg. Co. 

Greensboro .... Edward T. Garsed .... Hacomnga Mills. 
Hope Mills .... Frank H. Cotton .... Hope Mills Mfg. Co. 

Kings Mountain . . F. Dilling Dilling Cotton Mills. 

Lincolnton . . . . R. S. Reinhardt Elm Grove Cotton Mills. 

Mountain Island . W. T. Jordan Mt. Island Manufg. Co. 

Winston-Salem . . John W. Fries F. & H. Fries. 

SOUTH CAROLINA. 

Bath Henry P. Meikleham . . . Aiken Mfg. Co. 

Charleston .... J. Colby Lewis Vesta Cotton Mills. 

Chester* William G. Nichols . . . . Springstein Mills. 

Columbia James Sumter Moore . . . Olympia & Richland Cotton Mills. 

Columbia . . . . W. H. Rose Cranby Cotton Mills. 

Columbia W. B. Smith- Whaley . . .1328 Main St. 

Gaffhey H. D. Wheat Gaffney Manufg. Co. 

Gaffncy Edward B. Wilbur .... Gaflncy Mfg. Co. 

Graniteville . . . . T. H. Rennie Graniteville Mfg. Co. 

Lancaster . . . . Leroy Springs Lancaster Cotton Mills. 

Langley Arthur T. Smith Langlcy Manufg. Co. and Aiken 

Manufg. Co. 

Newry Henry D. Martin .... Courtenay Mfg. Co. 

Orangeburg .... Samuel Dibble The Enterprise Cotton Mills. 

Pelham D. G. Sunderland .... The Pelham Mills. 

Pelzer B. F. Guy Pelzer Manufg. Co. 

Pelzer ..... Ellison A. Smyth .... Pelzer Manufg. Co. 
Union T. C. Duncan Union Cotton Mills. 



GEORGIA. 

Atlanta C. E. W. Dow 40 So. Forsyth St. 

Atlanta W. L. Draper 522 Prudential Building. 

Atlanta Oscar Elsas Fulton Bag and Cotton Mills. 

Atlanta Henry E. Fisher Atlanta Cotton Mills. 

Atlanta D. E. McGaw Supply Dept., Southern Belling Co. 

Atlanta William M. Nixon .... Atlanta Woolen Mills. 

Atlanta James R. Pcarce Fulton Bag and Cotton Mills. 

Augusta Thomas Barrett, Jr. ... Langley & Aiken Mills. 

Augusta John W. Chaffee .... The Sibley Mfg. Co. 
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Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Augusta 

Chattahoochee . . 
Columbus . . . . 
Columbus . . . . 
Columbus . . . . 
Griffin, Spalding Co, 

Lindale 

Macon 

Macon 



Charles Estes . . . 
Arthur C. Freeman 
Otis G. Lynch . . . 
Joel Smith .... 
George R. Steams . 
Eugene F. Verdery 
James P. Verdery . 
W. R. B. Whittier . 
E. N. Qemence . . 
Frederick B. Gordon 
Charles H. Gorton 
Albert G. Martin 
Edward C. Beach 
W. H. Richmond 
Broadus E. Willingham 



. John P. King Mfg. Co. 

. Box 208 

. Enterprise Manofg. Co. 

. J. P. King Mfg. Co. 

. Riverside Mills. 

. Warren Mfg. Co. 

. Enterprise Mfg. Co. 

. Whittier MUls. 

. Eagle & Phemx Mills. 

. Columbus Mfg.^Co. 

. Columbus Mfg. Co. 

. Kincaid Manufg. Co. 

. Mass. Mills In Georgia. 

. Bibb Mill No. 2. 

. Willingham Cotton Mills. 



TENNE8SBB. 

Knoxville .... William T. Lang .... Brookside Mills. 

Memphis . . .* . . C. C. Cowan 372 Front St. 

Memphis .... Jerome Hill 334 Front St. 

Nashville T.B.Dallas Phoenix Cotton Mills, Dallas Mfg. Co. 



MISSISSIPPI. 

Agricultural College, Arthur Whittam Miss. Agricultural and Mechanical 

College. 



LOUISIANA. 
New Orleans . . . S. Odenheimer Lane Mills. 



KENTUCKY. 

Henderson .... Paul J. Marrs Henderson Cotton Mills. 

Louisville .... Philip S. Tuley Louisville Cotton Mills Co. 



Birmingham 
Cordova . . 
Huntsville . 
Huntsville . 
Langdale 



ALABAMA. 

. B. B. Comer Avondale Cotton Mills. 

. Joseph O. H annum . . . Indian Head Mills of Ala. 

. A. W. H unking Merrimack Mfg. Co. 

T. W. Pratt West Huntsville Cotton Mill Co. 

. Charles M. Sears .... West Point Mfg. Co. 



Galveston 



TEXAS. 
Lawrence V. Elder . . . .212 Tremont St. 
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Hamilton, Ont. 
Cornwall . . . 



CANADA. 

Province of Ontario. 
, Charles Owen Dexter . . The Canadian Colored Cotton Mills 



Hamilton, Ont. 
Ottawa .... 



Co., Ltd 

, S. Greenwood The Canadian Colored Cotton Mills 

Co. Ltd. 

James M. Young .... Hamilton Cotton Co. 
, Louis Simpson Victoria Chambers. 



Province of Quebec. 

Hochclaga, P. Q. . W. S. Hume 176 Notre Dame St. 

Montreal, P. Q. . . Alfred Hawkesworth . . . Merchants Cotton Co. 

Montreal, P. Q. . . Fred Hawkesworth . . . Merchants Cotton Co. 

Montreal, P. Q. . . D. K. McLaren 751 Craig St. 

Valleyfield, P. Q. . Fred Lacey Montreal Cotton Co. 



NEW BRUNSWICK. 

Marysville . . . John B. Cudlip Gibson Cotton Mills. 

Milltown Lewis Dexter, Jr The Canadian Coloreil Cotton Mills 

Co., Ltd. 

Milltown Farquharson J. Muir . . . The Canadian Colored Cotton Mill 

Co., Ltd. 

St. John .... John H. Parks Wm. Parks & Son, Ltd. 



ENGLAND. 
Huddersfield . . . John Sykes English Card Clothing Co. 
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RECAPITULATION. 



LOCATION OF MEMBERSHIP. 



Maine 20 

New Hampshire 29 

Vermont .7 i 

Massachusetts 299 

Rhode Island 109 

Connecticut 24 

New York 27 

New Jersey 8 

Pennsylvania 23 

Delaware • 3 

Maryland 3 

JJorth Carolina 13 

South Carolina 17 

Georgia 24 

Tennessee 4 

Mississippi 1 

Louisiana i 

Kentucky 2 

Alabama 5 

Texas i 

Province of Ontario 4 

Province of Quebec 5 

New Brunswick 4 

England i 

628 



IN MEMORIAM. 



JOHN HOLLAND. 



John Holland died at his home in Dover, N. H. on May 
29, 1900, after a long continued iUness which brought to a close 
a busy life of 69 years. 

He was born in Padiham, Lancashire County, England, May 
I, 1 83 1, and came to this country at the age of 20 years. After 
engaging in other occupations, he entered a cotton mill at Taun- 
ton where he was finally superintendent, from which place he 
became superintendent of the Cocheco Manufacturing Co. at 
Dover, and later became agent of these mills until failing health 
prevented the exercise of his duties. 

He was a respected citizen and held membership on the boards 
of the Savings Bank, Public Library and Navigation Company. 
He was a member of the Masonic Order, the American Society 
of Mechanical Engineers and the Textile Club of Boston. He 
became a member of this Association October 31, 1877. 



WINTHROP THAYER. 



WiNTHROP Thayer was born in Boston November 23, 1863, 
and died July 18, 1900. 
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His first business was in connection with the dry goods com- 
mission house of Upham, Tucker & Co. and he then became 
connected with the Babcock & Wilcox Boiler Co. for about five 
years, when he took the position of assistant superintendent of 
the Wainwright Manufucturing Co. at Medford, Mass., but in 
two years he resumed his connection with the Babcock & Wilcox 
Co. as New England manager until July 1895, when he became 
president of the firm of Thayer & Co., Incorporated, in the man- 
ufacture of water tube boilers, in which business he was very 
successful. 

He was fond of social life and a member of numerous clubs 
and organizations, among which were the Masons, the American 
Society of Mechanical Engineers, Engineers, and Manhattan 
Clubs of New York, the Algonquin, Exchange and Athletic Clubs 
of Boston, the Newton Club and Vice-Commodore of the Hull 
Yacht Club. He became an associate member of the New Eng- 
land Cotton Manufacturers' Association October 29, 1896. 

The immediate cause of his death was an attack of typhoid 
fever while on a pleasure trip in Mexico, and this was followed 
by an attack of pneumonia, which left him in such an impaired 
condition that upon his return North in June, he was unable to 
rally from prostration caused by severely hot weather. 



STEPHEN L. ADAMS. 



Stephen L. Adams died at his home in Central Falls, R. I., 
on August 1 1, 1900, at the age of 50 years. 

He took an active interest in public affairs, particularly in 
connection with the public schools in which work he was chair- 
man of the school committee. In his will he bequeathed $3S,CXX) 
for a free public library for Central Falls, and other bequests for 
religious objects. 

He was a member of the Masons, the Pawtucket Business 
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Men's Association and the Pomham Club. He became a mem- 
ber of the New England Cotton Manufacturers' Association 
April 24, 1895. 



MOSES PIERCE. 



Moses Pierce died at his home in Norwich, Conn., August 
18, 1900, at the advanced age of 92 years. 

He was born at Pawtucket, R. I., July 3, 1808 and began his 
work in a cotton mill at the early age of 1 2 and at the age of 20 
took charge of a cotton mill in Willimantic, Conn., and was 
later connected with mills at Fall River, Mass., and at Pontiac, 
R. I. In the latter place he became interested in the finishing 
of cotton goods, and in 1839 came to Norwich and with others 
established the Norwich Bleaching, Dyeing and Printing Co., of 
which he was in active control as president of the corporation 
until 1888, when he sold his interest in the establishment and 
retired from the active charge. 

In 1866, with others, he founded the Ponemah Mills at Taft- 
ville, Conn., in which he was actively interested for 20 years. 
At the time that he withdrew from the Norwich Bleaching, Dye- 
ing and Printing Co. he became interested in the Ashland Com- 
pany at Jewett City, and designed and built a mill there at the 
advanced age of 87. He was at one time a director of the Nor- 
wich and Worcester Railroad and two banks in Norwich and for 
II years was president of the Norwich and New York Transpor- 
tation Co. He was very much interested in the development of 
the textile art, particularly in the finishing of goods, and made 
frequent trips to Europe where his large acquaintance among 
manufacturers enabled him to avail himself of the most recent 
practice. He was deeply interested in education, was for many, 
yesirs a member of the corporation of the Norwich Free Academy 
and contributed liberally to benevolent and educational interests. 
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He was a Fellow of the American Geographical Society., a mem- 
ber of the Metropolitan Museum of New York City, the Home 
Market Club and the New England Cotton Manufacturers* As- 
sociation, which he joined October 30, 1878, and was made an 
honorary member of the Association April 26, 1900. 

His interest in textile education was shown by his donation to 
the Association of a fund which is to be used for the award of 
medals to meritorious graduates of textile schools. 

He retained his vigor of mind and body, and up to the time 
of his death, Sind a few weeks before, was known to be en- 
gaged upon writing his reminiscences of early days of cotton 
manufacturing at Pawtucket, but as the manuscript has not been 
found, it is supposed that his modest expressions of dissatisfac- 
tion with the article caused him to destroy it for the purpose of 
writing it anew. 

It was his fortune to be associated with the pioneers of cotton 
manufacturing in the United States, to share in its prosperity 
and to live until it has developed to one of the leading industries 
of the country. 



ARBA COVEL SLATER. 



Arba Covel Slater died at his home in Linwood, Mass., 
on the evening of Sept. 3, 1900. He was born in East Killingly, 
Conn., April 19, 1824. 

His education was limited to that obtainable in the district 
schools in those days — two terms a year until he was of an age 
to be useful on the farm ; then the winter term was his only 
source of book knowledge. But he made good use of what 
knowledge he had, always exhibiting in study the same untiring 
devotion that he otherwise displayed in manual labor. In his 
2 1 St year he entered a cotton factory at Stafford Springs, Conn., 
learning to run a dresser. For several years he was overseer of 
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dressing in mills at Newton Upper Falls, Mass., and Portsmouth, 
N. H. In the spring of 1853, he went to Lyman Mills, Holyoke, 
as outside superintendent. The mills shutting down at the out- 
break of the Rebellion, he went into the armory at Springfield 
where he remained until the spring of 1864. He then went to 
Olneyville, R. I., to assist in starting the new Atlantic Delaine 
mill. He began as overseer but was soon made assistant super- 
intendent. In the fall of 1867 he became superintendent of the 
Linwood Mill at Whitins Station, which position he held 33 
years. His relations with his employers and employees have 
always been pleasant, their love and respect being secured and 
held by his ability, common sense and faithful devotion to their 
interests. 

Mr. Slater represented Holyoke in the House of Represen- 
tatives in 1855 and was selectman in i860. He has been a 
trustee of the Public Library and was vice-president of the Sav- 
ings Bank in Uxbridge, Mass., for many years. In the Masonic 
fraternity, he has been Master in Mt. Tom lodge, Holyoke, and 
Solomon's Temple Lodge, Uxbridge, Mass. He was three years 
Deputy Grand Master of the 1 2th Masonic District. 

Mr. Slater was twice married; in 1844 to LuCY CLARK 
Avery of Killingly, Conn. Mrs. Slater died January 9, 1888, 
leaving no children. In 1889, he married Ella M. Potter 
Pierce, who survives him, with one adopted step-daughter. 
Miss Ethel Winifred Slater. 

Mr. Slater was a member of the North Uxbridge Baptist 
church, of which he was a deacon many years, and held many 
positions of responsibility and trust. He was always deeply 
interested in the welfare of mankind, especially the poor. No 
deserving person ever failed to enlist his interest and sympathy. 
He was always generous, genial and kind, having few enemies, 
if any, and hosts of friends. 

He became a member of the Association January 15, 1868, 
and always took deep interest in its meetings, which he attended 
regularly until his health prevented. 

The funeral took place Thursday, September 6, 1900, from 
the North Uxbridge Baptist Church, North Uxbridge, Mass. 
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JAMES RENFREW. 



James Renfrew died at his home in Adams, Mass., Septem- 
ber 28, 1900. He was born near Barr Head, Renfrewshire, 
Scotland, August 18, 1840. He came to Adams, Mass., when 
nine years of age, and after completing his school course, be- 
came a bookkeeper at the Taconic Mills, Springfield. In 1864 
he went to the Broadley Mill at Adams, Mass., and later became 
its superintendent. He later, with others, formed the Renfrew 
Manufacturing Co., which purchased this property, and he was 
made manager and afterwards treasurer of the corporation, which 
has been very largely increased until it became one of the largest 
manufactories of gingham in the country. 

His characteristic of adopting all of the improvements pertain- 
ing to the business is shown in the radical manner in which he 
availed himself of new methods in the successive mill buildings 
constructed by that corporation. 

He took a keen interest in public affairs from those of his town 
to those of his nation. He held numerous positions of trust and 
responsibility as president of the National Bank, trustee of the 
Savings Bank, director of the Fitchburg Railroad, president of 
the Holyoke Warp Co. and was a member of the Masons. He 
became a member of the New England Cotton Manufacturers' 
Association October 18, 1871. 



PROCEEDINGS. 




In accordance with the legal notice, the stated 
semi-annual meeting of the Association was held 
at the Arlington Hotel, Washington, D. C, Octo- 
ber 16-18, 1900. The following 223 members and 
guests were present. 

ACTIVE MEMBERS. 

Joseph D. Aikin, Taftville, Conn. 
Daniel Moore Bates, Wilmington, Del. 
Robert Beatty, Philadelphia, Pa. 
T. AsHBY Blythe, Philadelphia, Pa. 
Frank A. Bowen, Lowell, Mass. 
Henry R. Brown, Phenix, R. I. 
William D. Cadwell, Nashua, N. H. 
Charles H. Collins, Ashton, R. I. 
Frank H. Coiton, Hope Mills, N. C. 
H. H. Culver, Taunton, Mass. 
Charles W. Dennett, North Adams, Mass. 
Edward P. Dennis, Lowell, Mass. 
George E. Farrell, l)tica, N. Y. 
Charles H. Fish, Dover, N. H. 
Frederick A. Flather, Lowell, Mass. 
F. C. Fletcher, Providence, R. I. 
M. F. Foster, Milford, N. H. 
John W. Fries, Wmston-Salcm, N. C. 
Edward T. Garsed, Greensboro, N. C. 
Charles H. Gorton, Columbus, Ga. 
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George P. Grant, Jr., Fitchburg, Mass. 

p. W. Gray, Utica, N. Y. 

R. A. Gray, AUenton, R. I. 

S. Greenwood, Cornwall, Ontario. 

John Gregson, Fiskdale, Mass. 

Z. D. Hall, Adams, Mass. 

John F. Hamlet, Fall River, Mass. 

WiLLLUH B. Hawes, Fall River, Mass. 

Alfred Hawkesworth, Montreal, P. Q. 

Fred Hawkesworth, Montreal, P. Q. 

James G. Hill, Lowell, Mass. 

Charles H. Hobbs, Thorndike, Mass. 

George W. Holt, Putnam, Conn. 

Stephen A. Knight, Providence, R. I. 

Webster Knight, Providence, R. I. 

Walter H. Langshaw, New Bedford, Mass. 

Evan Arthur Leigh, Boston, Mass. 

Arthur H. I^we, Fitchburg, Mass. 

Thomas Mayor, Providence, R. L 

John Tempest Meats, Taunton, Mass. 

Henry P. Meikleham, Bath, S. C. 

J. R. Montgomery, Windsor Locks, Conn. 

Willl\m G. Nichols, Chester, S. C. 

Walter E. Parker, Lawrence, Mass. 

Haven C. Perham, Lowell, Mass. 

J. E. Prest, Cohoes, N. Y. 

T. H. Rennie, Graniteville, S. C. 

Edward H. Sanborn, Philadelphia, Pa. 

Arnold Schaer, Warren, R. L 

Charles M. Sears, Langdale, Ala. 

Thomas C. Sheldon, Fitchburg, Mass. 

William F. Sherman, Boston, Mass. 

J. C. Smith, Fall River, Mass. 

'Ihomas Henry Smith, Jamestown, N. Y. 

S. S. Spencer, Lancaster, Pa. 

George E. Si'Offord, Blackstone, Mass. 

Henry B. Spragle, Lynn, Mass. 

Leroy Sprinc^, Lancaster, S. C. 

1). G. Sunderi^vni), Pelham, S. C. 
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Edward W. Thomas, Lowell, Mass. 
D. M. Thompson, Providence, R. I. 
D. A. Tompkins, Charlotte, N. C. 
George W. Towne, Lawrence, Mass. 
Oscar B. Truesdbll, Newtonville, Mass. 
George W. Turner, Gloucester, N. X- 
Herbert E. Walmsley, New Bedford, Mass. 
Joseph Waiters, Fall River, Mass. 
Joseph W. Watiles, Canton Junction, Mass. 
Charles D. White, Norwich, Conn. 
Z. L. WnrrE, Winchendon, Mass. 
Alfred N. WnrriNG, Oakdale, Mass. 
George F. Whtften, Manchester, N. H. 
W. R. B. WnnriER, Chattahoochee, Ga. 
John B. Wild, Utica, N. Y. 
Broadus E. Willingham, Macon, Ga. 
C. J. H. Woodbury, Lynn, Mass. 

ASSOCIATE MEMBERS. 

S. B. Alexander, Jr., Charlotte, N. C. 
Eugene C. Andres, Boston, Mass. 
George R.-^BABBm, Providence, R. I. 
Edwin Barnes, Boston, Mass. 
F. H. Bishop, Boston, Mass. 
Henry G. Bringkerhoff, Boston, Mass. 
John H. Burghardt, Boston, Mass. 
James Butterworth, Philadelphia, Pa. 
Thomas G. Cox, Taunton, Mass. 
W. L. Draper, Augusta, Ga. 
C. E. W. Dow, Atlanta, Ga. 
T. C. Entwistle, Lowell, Mass. 
Royal W. Gates, Lowell, Mass. 
Sumner S. Gould, Lowell, Mass. 
Arthur F. Gray, Boston, Mass. 
Richard H. Hill, Boston, Mass. 
Alfred K. Hobbs, Manchester, N. H. 
John E. Kendrick, Providence, R. L 
Frank B. Kenney, Lowell, Mass. 
Stephen C. Lowe, New Bedford, Mass. 
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D. E. McGaw, Atlanta, Ga. 

H. G. McKerrow, Boston, Mass. 
John R. Mitchell, Maiden, Mass. 
WiLUAM R. NooNE, Boston, Mass. 
SroNEY B. Paine, Boston, Mass. 
Arthur Parkinson, New York, N. Y. 

E. R. Richardson, Pawtucket, R. I. 
H. E. Stafford, Providence, R. I. 
James Strang, Indian Orchard, Mass. 
John Sykes, Huddersfield, England. 
James T. Thornton, Providence, R. I. 
RiENzi W. Thurston, Fall River, Mass. 
George E. Tillinghast, Providence, R. I. 
Allison W. Trafford, Fall River, Mass. 
Justin A. Ware, Worcester, Mass. 

W. W. Wkhe, Worcester, Mass. 
Fred A. Wilde, Pawtucket, R. I. 

GUESTS. 

George E. Alfjcander, Providence, R. I. 

J. B. Allen, Atlanta, (}a. 

Benjamin Anthony, New Bedford, Mass. 

S. B. Ashley, Fall River, Mass. 

W. \V. Balla(;h, New York, N. Y. 

George B. Blacker, Philadelphia, Pa. 

E. E. Blake, Newton Highlands, Mass. 

J. J. Bradley, Marion, S. C. 

J. H. Bragdon, New York, N. Y. 

George H. Bur(;ess, Boston, Mass. 

Frank H. Burt, Boston, Mass. 

Col. D. Cardwell, Columbia, S. C. 

L. A. Carpenter, Maiden, N. C. 

Frank H. Carron, Hope Mills, N. C. 

Eugene B. Clark, Washington, D. C. 

J. D. Clouder, Atlanta, Ga. 

M. H. Coffin, Whitinsville, Mass. 

James A. Cooper, Whitinsville, Mass. 

S. S. Dale, Boston, Mass. 

Charles Warren Davis, Augusta, (ia. 
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R. H. Edmonds, Baltimore, Md. 

Lyster H. Dewey, Washington, D. C. 

J. P. Eddy, Providence, R. I. 

Walter H. Evans, Ph. D., Washington, D. C. 

Hon. Lyman Gage, Washington, I). C. 

P. GiLLAN, Fall River, Mass. 

J. E. Hays, Boston, Mass. 

A. O. Hewfit, Boston, Mass. 

George F. Heywood, Providence, R. I. 

John Hill, Atlanta, Ga. 

George B. Hiss, Charlotte, N. C. 

Frank H. HrrcHCOCK, Washington, D. C. 

W. C. Houston, Jr., Philadelphia, Pa. 

Carroll Hutchins, Boston, Mass. 

Richard Johnson, Oldham, England. 

T. C. Johnston, Philadelphia, Pa. 

A. W. Jones, Atlanta, Ga. 

Joseph C. King, Boston, Mass. 

Henry G. KiTTREixiE, Boston, Mass. 

WiLUAM M. Kendrick, Augusta, Ga. 

H. B. Lincoln, Worcester, Mass. 

Hon. John D. Ix)ng, Washington, D. C. 

J. H. Mays, Charlotte, N. C. 

E. L. McKerrow, Providence, R. L 
P. J. Meaney, New York, N. Y. 

Rear Admiral George W. Melville, Washington, D. C. 
H. Monroe, Boston, Mass. 

F. L Nichols, Fitchburg, Mass. 

S. S. Nostrand, New York, N. Y. 

W. F. Nostrand, New York, N. Y. 

William A. Orton, Washington, D. C. 

R. H. Pettus, Charlotte, N. C. 

J. Harper Poor, New York, N. Y. 

Dr. Henry S. Pritcheti', Boston, Mass. 

C. H. Purse, Charlotte, N. C. 

M. V. Richards, Washington, I). C. 

S. L Roberts, Danville, Va. 

Charles H. Sammons, Charlotte, N. C. 

W. F. Savage, New York, N. Y. 
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J. J. Shiers, Handfort, England. 

Charles H. Sites, New York, N. Y. 

James W. Switzer, Washington, D. C. 

B. S. Terry, Providence, R. I. 

W. W. Toll, Boston, Mass. 

George W. Tyner. 

Frank M. Walters, Fall River, Mass. 

George T. Wattles, Canton Junction, Mass. 

Dr. H. J. Webber, Washington, D. C. 

William Welch, Hopedale, Mass. 

James N. Wiluamson, Durham, N. C. 

Hon. James Wilson, Washington, D. C. 

Philip Worth, Providence, R. I. 

Hon. Carroll D. Wright, Washington, D. C. 

Mrs. Benjamin Anthony, New Bedford, Mass. 

Mrs. Robert Beatty, Philadelphia, Pa. 

Mrs. E. E. Blake, Newton Highlands, Mass. 

Mrs. Henry G. Brinckerhoff, Boston, Mass. 

Mrs. Frank A. Bowen, Lowell, Mass. 

Mrs. M. F. Briggs, Chicago, 111. 

Miss B. S. Brown, Lynn, Mass. 

Miss E. W. BuiTERWORTH, Philadelphia, Pa. 

Mrs. Charles H. Collins, Ashton, R. L 

Mrs. James A. Cooper, Whitinsville, Mass. 

Mrs. H. H. Culver, Taunton, Mass. 

Mrs. Geor(;e Ross Eshleman, Lancaster, Pa. 

Mrs. Georce VV. Holt, Putnam, Conn. 

Mrs. William M. Kendrick, Augusta, Ga. 

Mrs. Frank B. Kenney, Lowell, Mass. 

Miss Josephine L. Mason. 

Mrs. John T. Meats, Taunton, Mass. 

Mrs. Walter E. Parker, Lawrence, Mass. 

Mrs. Haven C. Perham, Lowell, Mass. 

Mrs. J. E. Prest, Cohoes, N. Y. 

Miss Jessie Prest, Cohoes, N. Y. 

Mrs. T. H. Rennie, Graniteville, S. C. 

Mrs. J. C. Smfth, Fall River, Mass. 

Mrs. S. S. Spencer, Lancaster, Pa. 

Mrs. H. B. Sprague, Lynn, Mass. 
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Mrs. RiENzi W. Thurston, Fall River, Mass. 

Mrs. A. W. TowNE, Lawrence, Mass. 

Mrs. Allison W. Trafjx^rd, Fall River, Mass. 

Mrs. Herbert E. Walmsley, New Bedford, Mass. 

Mrs. WiLUAM Welch, Hopedale, Mass. 

Mrs. W. W. White, Worcester, Mass. 

Mrs. W. R. B. Whiitier, Chattahoochee, Ga. 

Mrs. Fred A. Wilde, Pawtucket, R. I. 

Mrs. James N. Wiluamson, Durham, N. C. 

Mrs. Broadus E. Wilungham, Macon, Ga. 

Mrs. C. J. H. Woodbury, Lynn, Mass. 

Miss Auce P. Woodbury, Lynn, Mass. 
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PRELIMINARY NOTICE. 



Boston, Mass., September 4, 1900. 

The sixty-ninth meeting of the New England Cotton Manufacturers' 
Association will be held in the hall of the Arlington Hotel, Washing- 
ton, D. C, beginning on the evening of Tuesday, October 16, when it 
will be welcomed by members of the Cabinet and others prominent in 
official life. The sessions will continue during the next two days and 
be arranged so as to give members and guests individual opportunities 
for seeing the various points of interest at Washington. 

Tickets for the round trip from Boston, including all charges except 
meals on the Long Island Sound Steamers, can be obtained from 
Messrs. Raymond & Whitcomb, 296 Washington St., Boston, for 1 3 3. 00. 
Those buying tickets from other points may obtain a reduction of one- 
third on the return fare, if at the time of purchasing a ticket a certificate 
of such purchase is obtained from the ticket agent, provided that one 
hundred members and their guests attend the meeting. 

The formal call to the meeting will be issued late in September. 

C. J. H. WOODBURY, Secretary. 

Blank propositions for membership are on the inside of the front 
cover of the Transactions. 
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FIRST SESSION. 



Arlington Hotel, Washington, D. C. 

Tuesday, October i6, 1900. 

Meeting called to order at 8 P. M., President D. M. THOMPSON 
in the chair. 

The President. Gentlemen, you will please come to order. 
We have assembled here this evening for a convention of the 
New England Cotton Manufacturers' Association, its sixty- 
ninth meeting. The session is now in order and awaits the 
Secretary's report. 

The Secretary read the following call to the meeting. 

Call to Semi-Annual Meeting, No. 69, 

Washington, D. C. 

Boston, Mass., September 20, 1900. 
To the Members: 

Notice is hereby given that the stated semi-annual meeting of this 
Association will be held at Washington, D. C, Tuesday, Wednesday 
and Thursday, October 16, 17 and 18, 1900. 

The sessions will be held in the hall of the Arlington Hotel on 
Lafayette Square, beginning at 8 p. m. on Tuesday evening. The 
sessions on the following days will be at 2.30 P. M. and 8 P. M. 

By order of the Board of Government, 

C. J. H. WOODBURY, 

Secretary. 
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The transportation and hotel accommodations will be under the 
charge of Messrs. Raymond & Whitcomb, No. 296 Washington Street, 
Boston. Members with ladies and other guests can leave Boston at 
6.00 P. M., by the Fall River Line on Monday, October 15. An annex 
boat will meet the Long Island Sound boats at their pier and convey 
the party to a special train of parlor cars which will leave Jersey 
City via the Royal Blue Line, and stopping for members at Chestnut 
Street Station, Philadelphia, Wilmington, and at Mt. Royal Station, 
Baltimore, will arrive at Washington at 1.40 P. M. on Tuesday, October 
16. Those who join the party at New York will start from Liberty 
Street Ferry at 8.00 A. M. 

On the return, the party will leave Washington at 8.30 A. M. on 
Friday the 19th, arriving at Jersey City at 1.30 P. M., where lunch will 
be served before taking the ferry for New York. This will permit the 
party to spend four hours in New York City before leaving by Fall River 
Line Steamer at 5 P. M. from foot of Warren Street, North River, reach- 
ing Boston early on the morning of Saturday, October 20. The price 
of tickets from Boston to Washington and return, including hotel and 
all necessary traveling expenses and care of checked baggage, excepting 
meals on the Long Island Sound Steamers, will be $33.00. Messrs. 
Raymond & Whitcomb will quote prices for round trip tickets from 
other points north of Washington. 

Those who do not buy their tickets through Messrs. Raymond & 
Whitcomb will please obtain a certificate of the purchase of the ticket 
from the ticket agent (do not make the mistake of asking for a receipt), 
and this will enable the return tickets to be bought at one-third the 
regular rate if one hundred members and guests obtain such certificates 
and have them endorsed at Washington by a representative of the rail- 
roads, who will be in attendance at the meeting all day on Thursday, 
the 1 8th. This reduction applies to all who attend, whether from 
Boston or other points. 

Information will be given at the meeting in case there are any 
complimentary excursions tendered to the members. 

The sessions will be held in the afternoon and evening, in order to 
afford the members opportunities to visit many points of public interest 
in Washington, of which the following are shown on the accompanying 
map. 
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Building. 



Location. 



Open. 



Agricultural Department, 
Arsenal, 

Botanical Garden, 
Bureau of Engraving, 



Mall, 1 2th and 14th Sts., S. W. 

Foot of 4>^ St., S. W. 

Pennsylxania Ave. and ist St., 

14th and B Sts., S. W., 
But visitors are not conducted by guides between 1 1.45 and 
Capitol, Capitol Hill, 

Census Office, B and 2nd Sts., N. W., 

Electric Tabulating Machinery. 
Corcoran Gallery, Pennsylvania Ave. and 1 7th St., 

Government Printing pffice. North Capitol and H Sts., 



A. M. 

9.00 to 
All day. 

8.00 to 

9.00 to 
12.30. 

9.00 to 

9.00 to 



p. M. 
4.00 

5.00 
2.30 

4.30 
2.00 



Halls'of the Ancients, 
Library of Congress, 
Lincoln Museum, 
Marine Barracks, 
Mount Vernon, 

National Museum, 
Navy Department, 
Navy Yard, 
Patent;Office, 
Pension Bureau, 
Post Office Department, 
Smithsonian Institution, 
Soldiers' Home, 
.State Department, 
Treasury, 



N. Y. Ave. between 13th and 14th Sts. 

Capitol Hill. 

No. 516 loth St., 

8th and G Ste., S. E., 

Steamboat at 7th and M Sts. or by trolley 

from 13*2 St. and Pennsylvania Ave. 
Smithsonian Grounds, 
Pennsylvania Ave. and 17th St., 
Foot of 8th St., S. E., 
7th and F Sts., 
F and 4th Sts., 

Pennsylvania Ave. and nth St., 
Smithsonian Grounds, 
Near 7th St. extended, 
Pennsylvania Ave. and 17th St., 
Pennsylvania Ave. and 15th St., 



9.30 to 4.00 

10.00 and 2.00 

9.00 to 4.00 

9.00 to 10,00 

All day. 

All day. 



4.00 
4.00 
2.00 



Treasury Tours between 10.30 and 12.00, and i.oo and 2.00. 



11.00 to 
9.00 to 
9.00 to 
9.00 to sunset 
9.00 to 2.00 
9.00 to 4.00 
9.00 to 2.00 
9.00 to 4.00 
9.00 to sunset 
9.00 to 2.00 
9.00 to 2.00 



War Department, 
Washington Monument, 

White House, East Room, 
Zoological Park, 
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Pennsylvania Ave. and 17th St., 9.00 to 

Washington Park near 14th St., 9.30 to 

Elevator runs 9.30 to 4.30. 
Pennsylvania Ave. and i6th St., 10.00 to 2.00 

Rock Creek, reached by Chevy Chase cars 



direct from Treasury. 



All day. 



The principal guide books of Washington are the Pictorial Guide 
of the City of Washington, published by Rand, McNally & Co., and the 
Washington Standard Guide, published by Foster & Reynolds, to be 
obtained of book-sellers generally, at twenty-five cents each. 

The meeting promises to be a very interesting one. At the first 
session on Tuesday evening, addresses of welcome will be made by 
members of the Cabinet and others prominent in official life and at 
some time during the subsequent two days the members may have an 
opportunity to receive further consideration. 

Papers are expected on the following subjects, but the detailed 
programme will not be issued until the meeting. 
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Cotton Mill Accounting. 

Markets for American Goods. 

Our Cotton Export Trade with China. 

American-grown Egyptian Cotton. 

The Cotton Plant. 

Southern Industrial Development. 

Practical Experiences with the Round Bale. 

The Uses of Cotton Waste. 

Putting Up of Yarns for Use and for Market. 

New Methods of Combing Cotton. 

Yarn Testing and Testing Machines. 

The Development of Textile Patterns in Former Centuries. 

The Paris Conference on Standard Yam Numbering. 

Friction Clutches. 

The Use of Stationary Cells in Place of Rotating Cylinders in 

the Drying of Textile Fabrics. 
Whimsicalities in Cotton Mills. 

The souvenir badges will be given to those members who are in 
attendance, and the Board of Government has given instructions that 
duplicates shall not be given until after the adjournment, but other 
souvenir badges will be given to the guests of members. 

It is desired that applications for membership shall be received as far 
as possible in advance of the meetings. Blank propositions may be 
found on the inside cover of the Transactions, or will be sent on appli- 
cation. Candidates for membership will be invited by the Board of 
Government as guests of the Association. 

Members who have overlooked their postal card receipts for Tran- 
sactions are requested to give the matter attention, as it is only through 
this means that the headquarters of the Association are able to know 
that members receive the volumes and notices to which they arc 
entitled. 

The Secretary. In accordance with Article 14 of the 
by-laws I certify that this call was mailed to each member at 
least ten days in advance of the meeting, and that a quorum is 
now present. The notice was sent to members in full and the 
programme is as follows : 
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Semi-Annual Meeting, No. 69, Arlington Hotel, 
Washington, D. C, October 16-18. 1900. 

PROGRAMME. 

First Session, Tuesday, October 16, ipoo, at 8 P, M, 

Call to Order. 

Welcome to the Association. 

Hon. Lyman Gage, Secretary of the Treasury. 
Hon. John D. I/W(j, Secretary of the Navy. 

The Factory as an Element in Social Life. 

Hon. Carroll D. Wright, 
Chief U. S. Bureau of Labor Statistics, Washington, D. C. 

President's Address. 

D. M. Thompson, Providence, R. I. 

Wednesday, October 77, igoo, at 11,30 A. M, 

Reception to the New England Cotton Manufacturers' Association at 

the Executive Mansion, by William McKinlkv, 

President of the United States. 

Second Session, Wednesday, October ij, igoo, at 2.J0 P, M. 

The Cotton Plant. 

Walter H. Evans, Ph. 1). 

U. S. Dept. of Agriculture, Washington, D. C. 

American-grown Egyptian Cotton. 

L^'STER H. Dewev, 

U. S. Dept. of Agriculture, Washington, I). C. 

America's Textile Industry, — A Southern View. 

R. H. Edmonds, Baltimore, Md. 

The Possibility of Cotton Manufacturing in the LTnited States and 
Especially in the South. 

R. M. Mu.LER, Jr., Charlotte, N. C. 
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Third Session, Wednesday^ October ly, igoo, at 8 P. M. 

Address. 

Hon. James Wilson, Secretary of Agriculture. 

Improvement of Cotton. 

H. J. Webber, 

U. S. Dept. of Agriculture, Washington, D. C. 

The Use of Stationary "Cells'* in Place of Rotating Cylinders in the 
Drying of Textile Fabrics. 

Charles H. Fish, Dover, N. H. 

Uses of Cotton Waste. 

FowARi) W. Thomas, Lowell, Mass. 

Putting Up of Yarns for Use and for Market. 

F. H. Bishop, Boston, Mass. 

Yam Testing and Testing Machines. 

George R. Smith, Ossett, near Leeds, England. 

Fourth Session, Thursday, October /<?, /poo, at 2.30 P M. 

Markets for American Goods. 

D. A. Tompkins, Charlotte, N. C. 

Our Cotton Export Trade With China. 

Daniel Moore Batf^, Wilmington, Del. 

Friction Clutches. 

Richard H. Hill, Boston, Mass. 

New Methods of Combing Cotton. 

H. G. McKerrow, Boston, Mass. 

New Methods of Combing Cotton. 

E. W. Atkinson, Boston, Mass. 

Fifth Session, Thursday, October 18, igoo, at 8 P. M, 

Election of Members. 

Address. 

Rear Admiral Geor(;e W. Melville, 

lOngineer in Chief, United States Navy, Washington, D. C. 
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Development of Textile Patterns in Former Centuries. 
Prof. Paul Schulze, 
Director of the Royal Textile Museum, Crefeld, Germany. 

Members are requested to give their Trunk Line certificates of the 
purchase of tickets to the Secretary, who will procure the official en- 
dorsement and return them, which will enable the owners to obtain 
return tickets by the same route within seven days after the adjourn- 
ment of the meeting at one-third the price of the original ticket. 

The Southern Railway, through Mr. M. V. Richards, Land and 
Industrial Agent, extends to the members of the Association at the 
Washington Meeting the courtesy of a special train over their lines, 
starting on Thursday evening, October i8, after the adjournment, for a 
trip of about five or six days, from Washington to Birmingham, Alabama, 
and return, a distance of about 1800 miles, stopping at many of the 
important cotton manufacturing centers, passing Sunday at either 
Asheville or Atlanta. The details of the itinerary will be given at the 
session on Wednesday afternoon, October 17 th. The only charges 
for the trip will be for meals and for hotel accommodations on such 
nights as are not passed in the sleeping car. 

The Board of Government reserve the privilege of changing the pro- 
gramme if in their opinion the interests of the Association or local 
arrangements require modification in the foregoing. 



The records of the last meeting were read by the Secretary 
and accepted. 

The Secretary. The Board of Government submit the 
following : 

The Association received the following letter from Mr. MoSES 
Pierce, of Norwich, Conn., Honorary Member of the Associa- 
tion: 

Norwich, Conn., July 2, 1900. 
C. J. H. Woodbury, Esq., Treas,, 

New England Cotton Manufacturers' Association. 
Dear Sir — Herewith please find my check for the benefit of the 
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ing a committee will be designated to prepare an itinerary and confer 
with this office in regard to the movement of the party. 

Our Mr. M. A. Hays will present this letter in person, and we will be 
very glad to have you advise him as per your action in the matter. 
Trusting that your meeting will be beneficial to all concerned, I am, 
Yours very truly, 

M. V. RICHARDS, 

Land and Industrial Agent, 

The President. Ladies and gentlemen, — members and 
guests of the Association, — the New England Cotton Manu- 
facturers' Association has come to be widely known. T-he 
interests it represents are national. The 21,000,000 spindles 
and 450,000 looms, together with its capital of more than $500,- 
000,000 are suggestive of a wealth of industry which is inter- 
woven in the fabric of our useful occupation as one of the 
most important factors of labor employment. The objective 
purpose of the Association is the promotion and advancement 
of the cotton textile interests; its influence is of recognized 
value in other spheres of useful work. This assemblage consti- 
tutes the opening of the sixty-ninth convention of the Associa- 
tion. Its annual meetings are held in Boston, the place of its 
founding. Its semi-annual meetings convene at various central 
points throughout the country. This year we meet in the city 
of Washington, the nation's capital. It is an opportune time 
because of the deep interest we all have on the important ques- 
tions which concern, as we believe, the welfare of the nation. 

This occasion is one of special interest and more than usual 
pleasure to you all, because of the fact that we have present 
with us this evening, gentlemen who have distinguished them- 
selves in their wise management of important departments of the 
national government. They have come to greet you with their 
welcome. In the conduct of business, however, much of technical 
knowledge and skill may be required to insure its success. 
There always exists the essential and pre-requisite — the capital, 
and a proper financial management. How essential an element 
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this is in the affairs of this nation, we can easily comprehend 
through our own and* the experiments of other people. The 
wise and successful financier of national interests may be well 
designated a scientist of exceptional achievement. We have 
with us one who has distinguished himself and because of his 
great financial achievements has been selected for a most 
responsible position in the government. I have the honor and 
pleasure of presenting to you the Hon. Lyman J. Gage, Secre- 
tary of the Treasury. [Applause.] 

Hon. Lyman J. Gage. Mr. President, ladies and gentlemen 
of the New England Cotton Manufacturers' Association, I sup- 
pose the ladies are a part of the New England Cotton Manu- 
facturers' Association. In my opinion they are perhaps the 
most important part. I am sure that, speaking for myself, 
it gives me a large share of pleasure in seeing so fine a repre- 
sentation of the better half of the members of the New England 
Cotton Manufacturers' Association here present with you. The 
Association that you are related to is one of many similar asso- 
ciations representing trades, industries and professions that have 
come to see in the process of time the great value of friendly 
association ; not with the direct object of profit making or profit 
sharing as the particular result of their associating together, but 
rather to study together in a friendly manner the best methods, 
the best economies and the best ideals that relate to that partic- 
ular trade, industry or profession. Washington has come to 
be a sort of Mecca for these various associations. And I am 
sure none come here, or none have come here bearing a greater 
importance to the general welfare and happiness and comfort of 
the people than the association represented here tonight. I am 
sure that I utter the sentiments of the President of the United 
States and all the members of his Cabinet, the officers of the 
District of Columbia, and all the people who here reside, when, 
in their name, I give you most cordial and hearty welcome to 
our city. 

I think it is a timely opportunity to indulge in a word or two 
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of congratulation. Your respective interests here represented, 
like other industries all over the land, have passed out from the 
dark shadows of a gloomy past into the bright sunlight of a 
prosperous present. Your factories, I believe, with few excep- 
tions, are all open, manned with industrious operatives. Your 
trade for the product of' your factories is good. Your markets 
are gradually widening. You are to be congratulated, the coun- 
try is to be congratulated, on this general revival of industry. 
You are to be congratulated, the country is to be congratulated, 
that we have peace at home, that the problems and struggles of 
the past two years have substantially passed away and that the 
future gives promise of peace, prosperity and happiness. You 
are to be congratulated, too, that in the important element 
which lies at the root of all your trade and contracts and activi- 
ties, namely, the standard of money, the intermediary thing into 
which your fabrics must first be converted to be reconverted 
into raw material and into labor — that that standard is fixed 
and established probably on enduring foundations. [Applause.] 
You can now make contracts with people at home and abroad, 
both parties to the contract knowing what the terms of money 
mean in which that contract must at last be settled. 

I cannot occupy your time. I only step forward to give a 
word of welcome and to express the appreciation that our peo- 
ple here have and that the government has in having you make 
this the scene of your meeting. Let me wish for you, one and 
all, the highest happiness and the greatest prosperity in the 
future. [Applause.] 

The President. In the extension of this very pleasant and 
entertaining welcome to you, we have another with us, a native 
of Massachusetts, whose people have honored him upon every 
occasion within their power. He has rendered important 
national service. He is widely known to the business interests 
of New England and especially within the birthplace of this 
Association, because of his prompt and cheerful recognition of 
important business questions and the readiness with which he 
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pleasure in presenting to you the Hon. JOHN D. LONG, Secre- 
tary of the Navy. [Applause.] 

Hon. John D. Long. You cannot always tell how a man is 
aiming until the gun actually goes off. I certainly thought 
that the presiding officer, Mr. THOMPSON, was going to call upon 
my friend. Col. WRIGHT, when he spoke of the New England 
man who is identified with our business interests. He seems to 
have entirely forgotten that I regard myself as an old salt, 
suggestive of '* a wet sheet and a flowing sea." 

My friend, Mr. Gage, has begun, as everybody ought to begin, 
by referring to the ladies who are here. Knowing that he is 
familiar with Scripture, I thought he was going to refer to 
that passage which says, ** They toil not, neither do they spin, 
yet Solomon in all his glory was not arrayed like unto one of 
these." [Applause.] The spinning, has passed into other 
hands. 

I have always been interested in the cotton manufacturers of 
New England. I cannot say that I was brought up in a cotton 
mill, but a large part of my early education was on the outside 
of one. I know something of the development of the cotton 
manufacturing interest in New England. I remember it in its 
earlier days, and I can compare those days of small beginnings 
with the present marvellous development of the cotton manu- 
facturing interest. 

I don't know that the navy is in good favor with you, be- 
cause of late years we have dispensed with the sail which used 
to be wrought out of canvas and manufactured in the duck man- 
ufacturing establishments of Lawrence and other places in New 
England. If the coal strike goes on much longer it is possible 
— I don't want to hold out too great encouragement to you, — 
but it is possible that the supply of coal may run so short or the 
prices become so high that we shall be obliged to resort again 
to you to manufacture us the old fashioned sails. If we do, 
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judging from the success of the political campaign, I think we 
shall not want wind with which to fill them. [Applause.] 

I join in the hearty welcome which Mr. Gage has extended 
to you in behalf of the administration, so far as we are permitted 
to represent it, to this great capital city of Washington. It is 
possible that you have selected it because it would be interest- 
ing to you to come where the chief magistrate of the country 
lives and where, under a popular fallacy, the governing forces 
of the country are supposed to reside. It is a fallacy when 
we talk of government carried on by a president and cabi- 
net and legislature, as if they were the men that made the 
laws and fashioned our economic system. I love to think that 
the real governing body of this people is the people themselves, 
as represented by you gentlemen here. You represent one of 
the great governing forces of our country, and not you alone, 
but you and the great body of capital and of labor, too, which 
are associated with you. You represent here, I understand, not 
only $500,000,000 of money in capital, but you represent an 
infinite amount of labor, of artisans' skill, of men who work with 
their hands and who make the great body politic which deter- 
mine our economics, which determine what laws shall be fash- 
ioned for the interests of the people. You represent not only 
your own accumulations but the accumulations which, through 
your hands, when paid out by you, pass into the hands of the 
great body of labor which you employ, and from them into the 
community which furnishes them their supplies. This vast 
amount of money which you represent, not only in your invest- 
ments, but in what you pay for labor, finds its investment again 
in the bonds and securities which our country advances and for 
the stability of which the laws of the country are responsible. 
So this gathering of representative, intelligent, progressive men 
is representative of something more than their own art and their 
own line of business. It is representative of the best progress 
of our people. It represents capital, it represents labor, it rep- 
resents invention, it represents skill, it represents thrift, it repre- 
sents saving, it represents the securities of our country. So 
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the conviction comes that our country stands upon a rock 
— upon the rock of industry, thrift, skill, honesty, fidelity, 
citizenship. Therefore I join in the welcome to you, not merely 
on your own account, but as representative men, representing 
the great governing forces of our republic. [Applause.] 

The President. In the presentation of our distinguished 
guest who has just welcomed us I may have for a moment for- 
gotten to tell you that he regarded himself as ** an old salt, sug- 
gestive of a wet sheet and a flowing sea ", but you knew it all the 
while. The people of our country all know him as the Executive 
Head of one of the most important departments in the service of 
the nation. The very efficient service which he has rendered has 
been a most important contribution towards achievements of the 
American Navy which have startled the world and shown to the 
nations of the earth that the United States of America has be- 
come a world power — one whose influence upon all questions 
of interest to its people shall henceforth be accorded the most 
distinguished consideration. [Applause.] 

In continuation of the welcome that has been extended to 
you by members of the Cabinet, there is yet another gentleman 
to hear from — one who is connected with another important 
branch of service, one whose service to industries, to labor and 
to capital is coming to be and in fact has long since been recog- 
nized as of very great value. Those of us connected with the 
textile industry and who have occasion to employ large amounts 
of labor have witnessed, during our experience, varied changes, 
which have steadily progressed toward the conditions which now 
exist, and which impress us seriously as one of the most important 
questions that we have to deal with — the matter of labor. We 
witness today in the coal fields a strike involving many thousands 
of operatives, affecting other industries, increasing the'cost of 
products, bringing about great injury to those who are involved, 
to their families and to many others. This question of labor 
is sure to become a far more serious matter than anything we 
have as yet met with, so far as my judgment and experience 
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with it indicate. It is a very important subject. I therefore 
have great pleasure in presenting to you this evening a gentle- 
man who will address you upon the subject, " The Factory as 
an Element in Social Life." I will present to you the Hon. 
Carroll D. Wright, Chief of the United States Bureau of 
Labor Statistics. [Applause.] 

Hon. Carroll D. Wright. Mr. President, ladies and gen- 
tlemen, it is a great pleasure to meet you face to face. It has 
been my lot for nearly thirty years past to bother you a great 
deal. But I wish to assure you that all the requests that I have 
had to make officially of the cotton manufacturers of the United 
States have been met with generosity and the greatest effort to 
assist the government in securing the facts. 

I was asked to speak to you this evening on some phases of 
the social life of the factory, and chose for the subject that 
which has been announced by the President. 
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THE FACTORY AS AN ELEMENT IN SOCIAL LIFE. 
Hon. Carroll D. Wright, Washington, D. C. 

The question of the factory life in its bearing on the community 
is the subject on which I am briefly to address you. It is not 
my province, nor am I expected, to speak of the economic in- 
fluences resulting from the establishment of the factory system, 
nor of the factory as applied specifically to the manufacture of 
textiles. The textile factory, however, is the symbol of the 
factory system, and whether as such it is an element in social 
life is a question which it seems to me is well worth earnest and 
sincere discussion. 

A superficial study of the factory in almost any community 
leads to the conclusion that it has a deteriorating influence upon 
the operative as well as upon the population surrounding it, but 
this is only the superficial view. You gentlemen are perfectly 
familiar with the deeper, underlying ethical aspects of this ques- 
tion. Thirty years ago. before I began the investigation of 
social and economic conditions, I very naturally adopted the 
superficial view ; but as my investigations proceeded, and as I 
studied the real relation of the factory to common, every-diay 
life, I was obliged to change my attitude. It is only natural 
that this superficial view should obtain in the popular mind. 
Almost every writer, certainly with rare exceptions, adopts the 
view that the factory has been beneficial in a purely economic 
sense. Few are ready to adopt the idea that the factory has 
been of itself and through its own influence an element in civili- 
zation or an element in lifting up the social life of any of the 
people. 
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The latter view results from a superficial study, as I have 
said, and also from an inverted vision. The glamour which 
surrounded the factory in the early days of its establishment in 
this country has led to very many erroneous conclusions. 
Some of us remember and all of us have heard of the Lowell 
factory girls and the intellectual standard which they attained. 
Then, looking to the present textile factory operative in differ- 
ent parts of the country, the comparison becomes very sharp 
and the conclusion apparently decisive. In making this com- 
parison, however, the real conditions of the factory in the early 
days at Lowell, when the factory girls edited their own literary 
magazine, which achieved high rank everywhere, are not clearly 
recognized. The then existing prejudice of England against 
the factory was well known here, and managers who built their 
factories in this country at that time were obliged, therefore, to 
offer attractive wages as well as attractive environment, and by 
such offers they drew into the Eastern factories the daughters 
of the New England farmers and a high grade of English girls. 

In speaking and writing of this period I have often called 
attention to my own recollections, and such recollections are 
just those which have led to false conclusions. My first teacher 
was a weaver in the factories at Lowell, Biddeford and Salem. 
She was a writer on the Lowell Offering, the factory girls* pub- 
lication, and a contemporary of LuCY Larcom and the other 
noble women who worked in the cotton mills of those days. 

A change came over the industrial condition, however, and 
the American and English girls were forced out of the factory 
through economic influences, but they were not forced downward 
in the scale of life. They were crowded out, but up into higher 
callings. They became the wives of foremen and superintend- 
ents, teachers in the common schools, clerks in stores and 
countingrooms, and they lost nothing whatever by their life and 
services in the factory. The lower grade of operatives that 
succeeded them brought the sharp comparison which led to the 
conclusion that the factory is in itself degrading. The women 
who came in then were very largely Irish girls, fresh and raw 
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immigrants, coming from the ignorant and degraded localities 
of Ireland. Taking the places of the English and American 
girls in the Eastern factories, they soon began to improve their 
condition, and the result was that they in turn were crowded 
out by another nationality. But the Irish girl did not retrograde ; 
she progressed, as had her predecessor, and enlisted in higher 
occupations. The daughters of the original Irish factory opera- 
tives and scrub-women who came to this country were no longer 
factory operatives and scrub-women. They were to be found 
standing behind the counters of our great retail shops, well- 
dressed, educated in our common schools, bright, active, and 
industrious and with a moral character equal to that of their pre- 
decessors. 

The war period created the necessity of an increased number 
of factory operatives, and brought into our mills a great body 
of French-Canadian women. The opposition in the New 
England States to the presence of the French-Canadians was as 
great as it ever had been against the coming of the Irish. The 
opposition to the Irish had ceased ; it was transferred to the 
French-Canadians, but I venture to say — and in your presence, 
gentlemen, who know more of this subject than I — that there 
never has been a nationality coming into the United States that 
has shown such great progress in the same period of time as 
have the French-Canadians. They are now graduating from the 
factory, the Swedes, the Greeks, and others coming in, and the 
factory is performing the same civilizing operation for the new 
quotas that it has always performed for the others. It is reach- 
ing down and down to the lower strata of society and lifting 
them up to a higher standard of living. 

Now we are in the presence of another experiment, or expe- 
rience, rather, which teaches the soundness of the view I am 
trying to impress upon you, and that experience is in the South. 
When the American girls left the factories of New England, 
foreigners took their places. The establishment of the textile 
factory in the South led to the employment of a body of native 
people, those born and bred in the South, popularly known as 
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the poor whites, who up to the time of the erection of cotton 
factories had lived a precarious existence and always in antag- 
onism to the colored people, looking upon work as rather de- 
grading than otherwise, because of the peculiar institution of the 
South, and on the whole not constituting a very desirable 
element in Southern population. Today these people are 
furnishing the textile factories of the Southern States with a 
class of operatives not surpassed in any part of the country. 
This is the testimony of the late Mr. DlNGLEY in a speech in 
the House of Representatives. It is the testimony of English 
manufacturers who have carefully studied the conditions in the 
South, and the testimony from all sources is to the effect that 
the poor whites of the South are entering the cotton mills as an 
opportunity which had never before been open to them. They 
are becoming industrious and saving in their habits, and, coming 
to the factory towns, they bring their families, and they are 
in turn brought into an environment entirely different from that 
under which they were reared. They are now able to educate 
their children, to bring them up in a way which was never 
possible to them before, and thus the poor whites of the South 
are gradauUy and with more or less rapidity becoming not only 
a desirable but a valuable element in Southern population, on 
which the integrity and prosperity of a great industry largely 
depend. 

The experience in the South is simply that of other localities, 
whether in this country or in England. The factory means 
education, enlightenment, and an intellectual development utterly 
impossible without it — I mean to a class of people who could 
not reach these things in any other way. It is an element in 
social life. By its educational influences it is constantly lifting 
the people from a lower to a higher grade. 

When the textile factory was originally established in England 
it took into its employment the children of agricultural districts 
— paupers, charity boys and girls. Much was said about the 
degradation of the factory children. Parliamentary investiga- 
tions and reports bewailed the conditions found, but it was for- 
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gotten in every instance that the factory really lifted these 
children out of a condition far worse than that in which par- 
liamentary committees found them when employed in the fac- 
tories. We have had no such conditions to contend with in this 
countr>', but we have this superficial idea with which to contend. 
The notion that the factory creates ignorance, vice, and low 
tendencies is absolutely untrue. It does bring together a large 
body of comparatively ignorant persons ; it congregates these 
persons into one community, and hence the results of ignorance 
and of lower standards of life become clearly apparent because 
of the concentration. Before the concentration the ignorance 
existed precisely the same, but was diffused and hence not 
apparent. 

There is a class of writers who are very fond of drawing com- 
parisons between conditions under the factory system and those 
which existed prior to its establishment. They refer to the hal- 
cyon days of England, and call attention to the English operative 
working under hand methods as a happy, contented, well-fed, 
moral person. History teaches just the reverse. Prior to the 
establishment of the factory the working classes of England lived 
in hovels and mud-huts that would not be tolerated even in the 
worst coal mining districts in this country or in England today. 
The factory graduated all those people from the mud-hut. But 
what was the old system ? Degrading, crime-breeding and pro- 
ductive of intemperance in the worst form as compared with the 
factory of today. 

We hear a great deal about the sweating system, and the pop- 
ular idea is that the sweating system is the product of modern 
industrial conditions. The fact is that it is a remnant of the 
old industrial system. It is the old hand system prior to the 
establishment of the factory, and has been projected into our 
time. Once universal, the sweating system is now limited to one 
or two industries, and is gradually being eliminated through the 
very system which is sometimes condemned. Just as fast as the 
sweat-shops are developed into the factory and brought under 
the laws which relate to factory regulation, just so rapidly is the 
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sweating system being eliminated. The only cure is to make of 
the sweat-shop the factory. The social life of sweaters can be 
improved only by lifting them to the grade of factory operatives. 

We sometimes hear of the immorality of factory operatives. 
I have no doubt that immorality exists among factory operatives, 
the same as it exists in Fifth Avenue and everywhere else on 
earth where men and women are found, but I do not believe that 
it exists in any greater proportion in the factory than in any 
other walk of life. On the other hand, I believe that immoral 
lives are less frequent among the factory population than among 
any other class in the community, and investigations, and exten- 
sive ones at that, in this country and abroad teach the truth of 
this assertion. 

Some years ago it was my good fortune to look over some of 
the great thread works in Paisley, Scotland, and this very ques- 
tion of immorality was discussed with the foreman of one of the 
works. One gentleman, who had been connected with the COATES 
factories for 40 years, informed me that during that period he 
had known of but one girl who had departed from a strictly 
honest life, and she, as soon as her habits were known, was 
ostracized by the coldness of her associates. This I have found 
to be true in almost every factory I have ever visited. As soon 
as a girl loses her character her mates frown upon her and she 
is fairly driven from the field. Women in cotton mills and in all 
other factories are as careful of their characters as is any other 
class. The charge that the factory breeds immorality among 
women is not true, and cannot be sustained by any facts that 
have ever been collected. This one condition constitutes the 
factory an important element in social life, for the women who 
are there and are working for low wages — lower than any of us 
would like to have paid, but which are governed according to 
economic conditions and law — are working honestly and 
faithfully and living honest and virtuous lives. It must be so. 
Women cannot work eight or ten or twelve or more hours in a 
cotton factory and live a dissolute life the rest of the day. 

There is another supposition relative to the factory to which 
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I wish to call attention, and which relates emphatically to the 
topic of this paper. It is that the factory has a dwarfing influ- 
ence upon skill ; that skill is degraded to common labor. This 
supposition also arises from a superficial examination of modern 
establishments wherein a cheap and often an ignorant body of 
laborers is employed, the appearance being that skilled and 
intelligent workmen are replaced by unskilled and unintelligent 
workmen, the conclusion being that the modern system forces 
the skilled and intelligent workman downward in the scale of 
civilization. This is not the true sociological conclusion, which 
is that the modern system of industry gives the skilled and intel- 
ligent workman an opportunity to rise in the scale of employ- 
ment, in intellectual development, in educational acquirements, 
in the grade of services rendered, and hence in his social stand- 
ing in his community, while at the same time it enables what was 
an unskilled and unintelligent body of workers to be employed 
in such ways, under such conditions, and surrounded by such 
stimulating influences that they in turn become intelligent and 
skilled, and crowd upward into the positions formerly occupied 
by their predecessors, thus enabling them to secure the social 
standards which they desire. This conclusion, it seems to me, 
is the true one, and makes the discussion of the question whether 
the modern system of industry, the factory, really has a stimu- 
lating effect upon the intellectual growth of the people not only 
an interesting but a peculiarly appropriate one at this time. 

The whole matter of the consideration of the working man 
today, then, becomes intellectual. He is carried onward and 
upward by the power of mental activity which comes from the 
factory, and cannot be treated separately as one of a class, as he 
could in the olden time, because in the olden time he was neither 
a social nor a political factor. Changed conditions in all direc- 
tions have brought mankind to a new epoch, the distinguishing 
feature of which is the factory itself, or machinery, which makes 
it. This we see is true when we comprehend that machinery is 
constantly lifting men out of low into high grades of employ- 
ment, constantly surrounding them with an intellectual atmos- 
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phere, rather than keeping them degraded in the sweat-shop 
atmosphere of the olden time. 

Of course we all know that the condition of the worker is not 
the ideal one ; we all know that every employer who has the 
welfare of his race at heart, and who is guided by ethical as well 
as economic motives, would be glad to see his work-people 
receiving higher pay and living in better houses, living in an 
environment which should increase rather than diminish their 
social force. At the same time, we all recognize that the sani- 
tary and hygienic condition of the factory is vastly superior to 
the sanitary and hygienic condition of the homes of the opera- 
tives in many cases. When the factory operative in his home 
reaches the same high grade that has been reached in the fac- 
tory itself his social force and life will be increased and his 
standard raised to a much higher plane. All these things are 
matters of development, but when we understand that manufac- 
turers in this country are obliged constantly to deal with a heter- 
ogeneous mass, so far as nationality is concerned, while those in 
other countries deal with a homogeneous mass of operatives, 
the wonder is that here we have kept the standard so high as it 
has been. In considering all these aspects, as briefly as they 
have been touched upon, we cannot but feel, as I have indicated, 
that the factory reaches down and lifts up ; that it does not reach 
up and draw down those who have been raised to a higher 
standard. This is the real ethical mission of the factory every- 
where. 

You gentlemen are the managers of great missionary estab- 
lishments. In your conduct of them as industrial institutions 
you must recognize economic laws and conditions. It would be 
suicidal to take the purely ethical view at the expense of the 
economic, but while recognizing the economic conditions which 
compel certain actions, I believe there is no great difficulty in 
recognizing also the ethical relations which ought to exist be- 
tween employer and employee. These ethical relations are 
becoming more and more a force in the conduct of industry. 
Whether the new developments of concentrated industrial interests 
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will lead to a still higher recognition of the ethical forces at work 
is a question which cannot at present be answered. My own 
belief is that the future developments of industry will be on this 
line, and that the relation of the employer and his employees 
will rest upon a sounder basis than heretofore. 

The social condition of the working man and his education, 
which we have insisted upon, have led him into the strike method 
as a means of asserting what he calls his rights. He has in this 
adopted the worst examples set him by his employers in the 
past. Greater intelligence, a broader recognition of the necessity 
of higher social standards, will lead to a recognition of other 
principles that will enable him to avoid industrial war and his 
employer to recognize the intelligence which is willing to avoid 
it. 
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PRESIDENT'S ADDRESS. 
D. M. Thompson, Providence, R. I. 

Gentlemen: — 

I congratulate you upon this pleasant occasion and trust that 
the 69th meeting of your Association may prove an auspicious 
event. The action of your Board of Government in the selec- 
tion of this beautiful city, seems fully confirmed in the pleasing 
expressions of your approval and the happy faces of the many 
guests and friends who honor us by their presence upon this 
occasion. 

We shall ever cherish with grateful recollection the cheerful 
and hearty welcome which we have received at the hands of the 
honorable gentlemen, the distinguished members of the Presi- 
dent's cabinet. Their salutations and cheering words of en- 
couragement are typical, and suggestive of that broad, liberal 
spirit which has distinguished their labors and counsels during a 
period of grave and momentous events such as find few parallels 
in history. A confirmation of this judgment, I believe, is near 
at hand in the re-election of their chief, our beloved and honored 
President, WiLLlAM McKlNLEY, whose skillful leadership, no- 
bility of character and sterling integrity have won the hearts and 
confidence of the American people. 

The primary object of this convention is the promotion and 
advancement of the cotton textile interests of America. We 
have assembled for the purpose of conference upon any and all 
questions which may be deemed of value to the interests repre- 
sented by this Association. The record of the transactions of the 
past attest the merit of your purpose. The papers which are 
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here presented upon the almost innumerable topics pertaining 
to the principles and technics of your art are of great value in 
the determination of methods and systems, and give promise 
for that future progress which we earnestly desire. It is im- 
portant that members shall participate as freely as possible in 
the discussion of these papers and the topical questions, to the 
end that there shall result the most liberal diffusion of knowledge, 
attainable only through the interchange of individual experi- 
ence. The papers and other specific and general business re- 
quiring your consideration will be presented by the Secretary in 
accordance with the directions of the Board of Government. 

In the interest of brevity I will pass to other more general 
questions, which, though unusual, I trust may not prove wholly 
irrelevant. 

When I contemplate the vast amount of capital invested in 
the cotton textile industries of the United States and am conscious 
that the time is now at hand when its products demand a larger 
market, I am impressed that there are duties which devolve 
upon the members of this Association at this particular time 
which are not as yet prescribed in your by-laws. Definite as 
the purpose of the meetings of our Association may appear, we 
recognize the general unwritten law of self-protection as alike 
applicable to the promotion and conduct of our private or 
collective business interests. 

DUTY OF THE HOUR. 

During the period since the location for this meeting has been 
determined, I have been impressed with the feeling, which has 
steadily strengthened, that the selection of the City of Washing- 
ton at this particular time and on the eve of a national election, 
when questions are at issue which involve not alone the vital 
interests represented by the members of this Association, but 
the interests of all the labor and the capital representing the 
incomparable resources, the trade, manufactures, commerce and 
the marvelous enterprise of the people of the United States of 
America, indicates conditions wherein Providential inspiration is 
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entitled to the honors, rather than the human wisdom of the 
Board of Government. 

I regard this selection, therefore, as peculiarly fitting. We 
are assembled within the walls of this beautiful city, beneath the 
shadows of the great dome of the nation's capital, representative 
of the greatest resources and national power of any nation upon 
the earth — a veritable modern Athens; within its archives are 
the records of the world's marvelous progress in discoveries, in- 
ventions, science, the domestic and fine arts. The central 
figure is American liberty, — its free institutions and historical 
events, typical of the wonderful genius and versatility of the 
American people and their unparalleled achievement in the 
world's present civilization. 

The New England Cotton Manufacturers* Association is not 
a political organization, nor is this meeting intended as a politi- 
cal assemblage ; but, in view of the conditions, occasion and the 
great interest we have at stake, I respectfully declare my con- 
viction that this presentation is in accord with my judgment as 
to duty, and I believe is distinctly representative of the views 
and experiences of all Americans who have given careful intelli- 
gent study to economic questions as related to pure American 
interests. Of what value to the mariner and passengers is that 
once noble ship, whose loss or wreckage compelled the unfortu- 
nates to seek shelter and temporary safety in the life boats. To 
be wise after the fact is of no material effect; wise forethought 
and that proper apprehension of danger which insures the neces- 
sary safeguards, are the indispensible elements of insurance 
against misfortune. 

THE NATIONAL HONOR. 

Questions of vital import to the national honor, to the integrity 
of our free institutions, to the security of capital and vested in- 
terests, to the safety of the millions upon millions of dollars in 
our savings institutions, the product of the toil and savings of 
labor, to the safeguards of our present conditions of unparalleled 
prosperity, to the continued employment of all the labor of the 
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country, to the safeguards and promotion of family relations, to 
the welfare of children within homes where education, the neces- 
sities, pleasures and comforts of life are now available, are within 
a few days to be submitted to the suffrages of the American 
people — a tribunal from which there is no appeal. Upon that 
verdict hangs all our hopes for the future. A mistake, however 
much it may be deplored, cannot be recalled. Recent experi- 
ence during a former administration of different public policy was 
attended by the horrors of financial ruin, the wreck of fortunes, 
the unemployed labor, the reduction of wages, the tax upon 
charity, the untold sufferings of the wives and children of the 
unemployed, the exhaustion of capital and the losses of more 
than $io,C)00,C)00,ocx) through suspended production are mem- 
ories of a past which should suffice for more thin one 
generation. 

THE RIGHT OF INDIVIDUAL OPINION. 

I have every reasonable and proper respect for the opinions 
of those who may be in opposition upon questions political or 
otherwise, provided that such opposition is restricted within the 
limits which safeguard national honor and the integrity of our 
free institutions. I am well aware that men of honorable life 
and unsullied reputations are to be found within the ranks of 
nearly all political parties. I will concede the right of individuals 
or partisan organizations to the fullest freedom of independent 
thought or action in the promotion and advancement of their 
personal or collective interests, subject to the restriction of a 
true patriotism and a respect for the rights of every citizen to 
determine his own selection of duty, under the laws which have 
been enacted for the benefit of the common weal. 

I have respect for the silver mine owner in his desire to ad- 
vance the value of his product, or for the importer of the prod- 
ucts of foreign labor in his desire for a reduction of tariffs, 
which enable him the acquisition of larger profits, but I withdraw 
that respect when in the accomplishment of their desire, resort 
is had to gross misrepresentations. This accusation can apply 
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to those only who are conscious of their course of deception. 
The victims are not wholly confined to the laboring classes or 
to those who are presumably uninformed, for there are many 
among those accredited with education and even exceptional 
intelligence who from the nature of their vocations and circum- 
stances have given but little study to the questions involved in 
this paramount issue — propositions which affect not only the 
business interest, but the very life blood of every American 
citizen. 

VITAL CONDITIONS. 

I can conceive the full measure of advantage to the silver 
mine owner in his proposition of a parity of silver to gold in the 
ratio of 1 6 to I, but I cannot comprehend the action of the mil- 
lions of those who in the support of this policy yield their con- 
sent to the acceptance of a depreciated currency in payment of 
their services at the rate of forty cents upon the dollar. Success, 
if it were possible upon this line, must inevitably result in the 
degradation of labor, a paralysis of business, a financial disaster 
unparalleled in the history of our country, the full recovery from 
which would not obtain during the activities of the present gener- 
ation. The financial question involves the national honor and, 
independent of other vital interests, is a sufficient justification for 
the continuance in power of the present administrators, whose 
experience and knowledge of the important questions will prove 
of incomparable value to the country. 

I believe that a very large majority of the American people are 
in full accord with these principles. They have the highest re- 
spect and confidence in the present administration of our govern- 
ment and desire its continuance, but there is ever present an 
element of danger, due to over-confidence, the natural sequence 
of which is a failure to perform the full duties of citizenship. 
It should be the bounden duty of every individual and all busi- 
ness organizations to act promptly in the rendering of every 
service within the power of their influence, to the end that such 
inevitable disaster and misfortunes may not only be averted in 
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the present, but that its defeat shall be attended by such over- 
whelming majority that its pernicious and poisonous influence 
may be entirely eliminated and removed from American politics. 
The achievement of this end is worth immeasurably more 
than its probable cost. The defeat of this opposition and modem 
democracy, if attended by reduced Republican majorities in the 
electoral vote, as compared with 1 896, while it will afford pres- 
ent safety, is sure to give encouragement to the opposition for 
continued agitation and a consequent disturbance of commercial 
interests. The accomplishment of their permanent defeat, justi- 
fies all reasonable demands and requisitions of the national 
committee, who should request of all organizations representa- 
tive of American industry, a prompt declaration of their several 
interests in relation to this vital question, and the most liberal 
devotion of their influence in the attainment of this object of 
incomparable value to the future progress of our American 
civilization. 

IMPERIALISM. 

There are other questions presented by our opponents upon 
which they base their demand for the people's support. Second 
only to silver is the charge of Imperialism, which seems to them 
as possessing the charm of a bewildering dream. Its hypnotic 
influence is deemed by them a factor sufficient to compel alle- 
giance to fantastic dogmas. Can you imagine a more vain and 
foolish illusion? It suggests the legend, "Whom the gods 
would destroy they first make mad." 

This modern democracy composed of populism, anti-imper- 
ialism and socialism is a wonderful production. It is a political 
phenomenon such as not hitherto known in American political 
organization. The original party which we have known in 
former times, whose policies, while we have combatted them as 
fraught with great injury and disaster to the progress of our in- 
dustrial development, were yet such as compelled our respect for 
the sincerity of its leadership, — is but a remembrance of the past. 
It is, however, a great misfortune that its political robes are avail- 
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able for the shielding of forces which, however honest and sin- 
cere their purpose, must, if successful, result in the overthrow of 
national honor and the rending asunder of the ties of our Amer- 
ican institutions. Their appeal to popular favor by continued 
misrepresentation and persistent reference to the policy of the 
fathers in their founding of our government and its institutions, 
is to be regretted and demands the employment of every honor- 
able means necessary to a proper disclosure of their revolution- 
ary purpose. 

UNFORTUNATE ERROR. 

It is a recognized misfortune that a few Americans, who have 
in the past enjoyed the confidence of our people, should have 
lapsed into the grievous error and delusion of so-called anti- 
imperialism. I do not doubt their sincerity, but I believe they 
have committed the greatest error of their lives. Their influ- 
ence, however, has been a potent factor of disaster and misfor- 
tune. Their association with and promulgation of this doctrine 
gives to it, in the estimation of many, a serious aspect. The 
tri-party organization and its leadership have availed of this 
condition and thrust it before the people as a vital issue, 
appealing for their support, on the ground of its opposition to 
the cardinal principles of our government as declared by the 
forefathers and founders of our liberty. 

The misfortune of this proposition lies in its possibility of 
misconstruction and consequent deception. Its advocacy will 
have cost the lives of thousands of American soldiers and the 
needless expenditure of more than a hundred millions of dollars 
before the questions due to this agitation shall be settled. Its 
promoters are, many of them, sincere and conscientious in their 
views, but the time is sure to arrive when they will of necessity 
realize their error and grave responsibility. 

CHEERFUL PROSPECTS. 

The American people are a unit in the respect and honors 
accorded to the memory of the patriots of the Revolution. They 
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have a profound respect for their intelligence and acknowledge 
the wisdom which they exhibited during the crucial period in 
the world's history, yet they reverently give all due credit to the 
God of our fathers whose influence they fain would believe 
directed their great achievement. 

These conditions are applicable to all nations, and to all peo- 
ple and periods of time. The responsibilities of the present are 
not less than in former times, and the same God of our fathers 
is equally manifest in his influence upon the destiny of this 
American people. The evidence of this is to be found in the 
record of the -Hispano-American war. The issues thrust upon 
this nation through the action of Spain and the treachery of its 
subjects, were finally accepted as a just cause for a declaration 
of war by the Congress of the United States. The conduct and 
management by the President and his advisers, and the marvel- 
ous achievements of the army and navy are the records of 
events which find no parallel, — an epoch in American history 
long to be remembered. Its influence will reach far into the 
future, as a guide and beacon light to the generations who fol- 
low. The results embody conditions which are now crystallized 
into the very fibre and life of this nation. The American flag 
now floats over territory which is American. Its acquisition 
was a legitimate result of the war an<J could not, without sacri- 
fice of national honor, be averted. No human power can ever 
disturb or sacrifice a single thread in this fabric of national in- 
tegrity. 

The results of the war in the liberation of Cuba have estab- 
lished before the world the very highest ideal of honorable and 
unselfish dealing on the part of the United States. This, coupled 
with the acquisition of Porto Rico and the Philippine Islands, 
bears the impress of the influence, inspiration and direction of a 
Divine Providence — a condition which all Americans will do 
well to respect and accept. 

The time is near at hand when the strife and conflict of pres- 
ent political issues will be removed. This question will be 
settled, and the results are sure to be recognized as of incom- 
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parably greater valac than is now possible to appreciate. The 
Philippine possessions are destined to become an important fac- 
tor to the commercial interests of the United States, apart from 
the great natural resources they contain. This acquisition 
establishes a portal or entree into the trade of the Orient. Eight 
hundred millions of people are rapidly coming within the influ- 
ence of western civilization. Its trade, even now of great inter- 
est, is destined to rapidly extend and will become of almost 
incomparable value. 

American interests demand the most careful attention in their 
relation to this market The rapidly increasing product of 
American labor must look for relief. It is the duty of the gov- 
ernment of the United States to safeguard this interest with the 
most zealous care. 

We have a population of nearly eighty millions of people. 
Young men who cast their first ballot in this national election 
are destined to witness during their lives a population of proba- 
bly tv^'o hundred and twenty millions in the middle of the twentieth 
century. Can you conceive it as possible that Americans will 
be content to longer remain inactive, and take no share or part 
in the world's progress? Such propositions, or the charges of 
imperialism and its attendant insinuations, if honest, are but the 
delusions of a foolish dream. Its effects will pass away with the 
defeat of its promoters, and, buried in the oblivion of the past, 
will soon be forgotten as other errors which have gone before. 

REPUBLICAN POLICY. 

Republicanism, absolute freedom and equal rights to all men, 
the conservation of national honor, the protection of American 
labor and the products of domestic industry, are synonymous 
terms. The founding and subsequent growth of the important 
textile industries represented by this Association, as also of the 
iron, steel, coal, and the infinite variety in miscellaneous voca- 
tions and departments in useful work, wherein the millions of 
of our people are employed, while they are the product of 
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American genius, th^ir achievement has been attained through 
the agency of a protective tariff. 

Coincident with this marvelous growth and development of 
the mechanic and useful arts, we witness the equally marvelous 
production of our agricultural pursuits, and nearly one-half of 
the world's railroad mileage engaged in the distribution of 
American industrial products. The evidence of American civil- 
ization and its incomparable superiority over all other nations 
and peoples upon the earth, as manifest in the comforts, pleas- 
ures, and even luxuries possible to every American of frugal 
habits, is sufficient to arrest attention, and compels the admira- 
tion of all nations and peoples who have witnessed its opera- 
tions. Can any honest American citizen of ordinary intelligence 
question the truth of this proposition, or that we are today in 
the actual possession of the material conditions of an unparall- 
eled period of prosperity? Its operations, however, are mo- 
mentarily checked and held in abeyance through the fear of a 
possible disaster. 

APPEALS TO REASON. 

American citizens of all classes and representatives of all 
vocations, I implore you to pause for a brief moment and give 
heed to the conditions which have affected you in your own 
business occupations ! What have you observed in the expe- 
rience of others? How much of sorrow and misfortune can you 
recall during the period from 1 893-1 897? Are not the remem- 
brance and records of that time an unpleasant recollection? 
Are you willing to risk a change of national administration and 
part with the possessions you now enjoy? It seems as if there 
could be but one answer to queries such as these. 

The questions of vital interest at the present time are : Will 
the spirit of American enterprise and its productive labor per- 
mit a disturbance of existing conditions and present policy in 
the acquisition of foreign markets, wherever they may be found, 
or allow the doors to the trade of China to be closed against 
them? If these questions could be quietly presented to every 
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American citizen, the appeal to reason and to common sense 
would not be in vain, for there are none who will knowingly 
exchange pleasure for sorrow, profitable employment for idle- 
ness, or prosperity for adversity. All may rest assured that 
the very life of our people, their comfort, pleasure, and continu- 
ing progress toward higher planes and better spheres of activity 
— conditions applicable to all whether rich or poor — are possi- 
ble only through the support and maintenance of present 
national conditions. Considerations of national honor, the per- 
petuity of our free institutions, the security of vested interests, 
the investment of capital necessary to the continued develop- 
ment of our natural resources; the earnings of American labor 
and its savings, together with the peace of mind, the content- 
ment of all our people, and the continuance of the present con- 
dition of unparalleled prosperity, are sufficient to justify the 
earnest personal interest and influence of every individual and 
business organization in the United States of America, who 
desires a realization of that quiet, restful enjoyment of the 
proverbial ** peace on earth good will toward men." 
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The President. I will request the Secretary to read several 
letters from distinguished persons who are unable to be present 
with us on this occasion. 

The Secretary read the following letter from Hon. CHARLES 
Emory Smith, Postmaster General : 

Office of the Postmaster General, 

Washington, October 4, 1900. 
Mr. C. J. H. Woodbury, Secretary, 

Boston, Mass. 
My Dear Sir — It would give me great pleasure to meet the repre- 
sentatives and members of your organization from Boston and elsewhere 
when they come to Washington, but arrangements already made will 
take me into Kansas at that time, and it will be impossible for me to 
be present at the meeting of your Association. 
With renewed thanks, I am 

Very truly yours, 

CHARLES EMORY SMITH, 

Postmaster General, 

The Secretary. His predecessor and our fellow-member, 
Hon. James A. Gary, of Baltimore, wires me : 

"Regret my inability to be with you and the Association tonight." 

JAMES A. GARY. 

Secretary Elihu Root has telephoned me this evening since 
we have been at the hotel that he regrets very much that the 
state of his health — he is recovering from a severe illness — 
will not permit him to come out this evening, and he wished me 
to extend to you his best wishes. Hon. James Wilson, Secre- 
tary of Agriculture, through a misunderstanding and on account 
of conflicting engagements, is expected to be here tomorrow 
evening instead of this evening, and you will have an opportu- 
nity to hear from him at the opening of the session. 

I have a cablegram from Manchester, England : 
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October i6th, 1900. 
9.47 A. M. 
Woodbury, Arlington Hotel, Washington, D. C. 

Extremely regret unable to attend sixty-ninth meeting. All good 
wishes. 

LAWTON, AMERICAN THREAD COMPANY. 

Also one from a member who has been prevented by business 
from being at this meeting : 

Philadelphia, Oct. 11, 1900. 
C. J. H. Woodbury, Esq., Sec'y,, 

P. O. Box 3672, Boston, Mass. 
Dear Sir — On behalf of the Pennsylvania Museum and School of 
Industrial Art, I desire to convey to your Association the sincere thanks 
and appreciation of the Pennsylvania Museum and School of Industrial 
Art, of which I am a member of the Board of Trustees, for the action 
which your Association has taken in providing a medal to be awarded 
to a student of the Philadelphia Textile School, one of the departments 
of the Pennsylvania Museum and School of Industrial Art, and in this 
way recognizing their work. 

Very respectfully yours, 

M. A. FURBUSH. 

The Secretary. I am instructed to report that it is the 
opinion of the Board of Government that it is advisable to hold 
the meeting of a year hence at Buflfalo during the Pan-American 
Exposition. As a preliminary measure a number of rooms have 
been provisionally engaged for the last Wednesday and Thurs- 
day in September. There are a number of circulars of the 
Pan-American Exposition here for distribution to the members. 

The President. I now declare this session adjourned until 
2.30 tomorrow afternoon. 



On Wednesday, October 17, 1900, at 11.30 A. M., the mem- 
bers and guests called at the Executive Mansion, where President 
William McKinley, assisted by Hon. John D. Long, Secre- 
tary of the Navy, gave a private reception to the party. 
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SECOND SESSION. 

WEDNESDAY, OCTOBER 17, 1900. 



Meeting called to order at 2.30 P. M., President THOMPSON 
in the chair. 

The Secretary. In regard to the Southern trip. The 
Southern Railway gives this invitation for about i ,800 miles of 
transportation. The cost of meals and sleeping car service will be 
probably about four dollars per day. According to the itiner- 
ary, the party is to leave the station at 10.45 Thursday evening. 

It will be necessary to register your names in advance in 
order that arrangements for sleeping cars may be made. On 
the return the party will arrive in Washington on Wednesday, 
October 24. That will give you an opportunity to return from 
Washington any time on the 25th. The route includes Dan- 
ville, Greensboro, Concord, Charlotte, Gastonia, Gaffney, Spar- 
tanburg, Asheville, Knoxville, Chattanooga, Atlanta, and, if 
occasion calls, stopping at some other places on the route. 

The following papers were read : 

The Cotton Plant. 

Walter H. Kvans, Ph. D. 

U. S. Dept. of Agriculture, Washington, D. C, 

American-grown Egyptian Cotton. 

Lysi'er H. Dewey, 

U. S. Dept. of Agriculture, Washington, D. C. 
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America's Textile Industry. — A Southern View. 

R. H. Edmonds, Baltimore, Md. 

The Possibility of Cotton Manufacturing in the United States and 
Especially in the South. 

R. M. Miller, Jr., Chariotte, N. C. 

The President. I am pleased to announce that this evening 
there will be present with us Hon. jAMES WILSON, Secretary 
of Agriculture, who was unavoidably absent last evening, and 
whom you will all be very desirous to meet. I will now an- 
nounce this session as adjourned until this evening at eight 
o'clock. 
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THIRD SESSION. 

WEDNESDAY, OCTOBER 17, 1900. 



Meeting called to order at 8 P. M., President THOMPSON in 
the chair. 

The President. Gentlemen, you will please come to order. 
We have with us this evening a member of the President's Cab- 
inet, one associated with very important work in the Department 
of Agriculture. Many of us, perhaps all, have followed his work 
with deep interest in its relation to the cotton plant. The inves- 
tigations that have been in progress for a very considerable time, 
are being earnestly followed, and give promise of good results. 
Equally important work is in progress in other departments, 
particularly the explorations in relation to timber. I, therefore, 
have great pleasure in presenting to you the Hon. James 
Wilson, Secretary of Agriculture. [Applause.] 

Hon. James Wilson. Mr. President, ladies and gentlemen, 
I am pleased and honored to meet the representatives of the 
great cotton manufacturing industry of the United States. I 
would have been here earlier in your sessions but for the fact 
that I went out to witness one of the most interesting sights to 
be found on our Continent — the struggle between two civiliza- 
tions, two classes ; the struggle between those who do not care 
to have factories in their neighborhood and those who are deter- 
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mined they will have factories and build them up and work up 
raw material and add capital and skill and labor to the raw ma- 
terial before it leaves our shores. I was studying a struggle of 
that nature. It always comes out one way. The old resistant 
civilization sits back in the breeching, and the new diversified 
industry pushes and pushes and pushes until it gets its way, and 
factory after factory goes up. 

There is a very close relation between you people who manu- 
facture and we people who produce in the fields. When you 
are prosperous and orders are plenty and wages are good and 
you get the American market to yourselves, we farmers have 
good markets and good prices; and then, to wheel the thing 
end for end, when we are prospering and getting good prices 
for our farm products you have a good market for the wares of 
your factories. It has become pretty well established with us 
producers from the soil that whether the manufacturer takes care 
of himself or not, we must vote with him on election day and 
see that he is prospered, knowing very well that if he does not 
prosper we cannot. And so there is a very close and intimate 
relation between the farmer and the factory. I am glad to note 
that year by year you are manufacturing a larger per cent, of 
the raw material in your line. I hope the time will come, and 
I am sure it will come through wise public policies, when you 
will manufacture all the raw material produced and never let any 
of it leave our shores until it has been associated with capital 
and skill and labor and goes with all those associates. We want 
to sell those things instead of furnishing raw material to other 
countries. 

I could give you an illustration from the farm. You will not 
expect me to give you one from the factory. We sold last year 
16,000,000 bushels of corn and 155,000,000 pounds of oil meal to 
the Danes, — a very enterprising, excellent people. If I were a 
Dane, I would buy from the United States just as they do. 
That enabled them to make $33,000,000 worth of dairy pro- 
ducts which they sold in the markets of the world outside of 
Denmark — an excellent thing for Denmark. But I cannot get 
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away from the conclusion that it is rather poor business for the 
lordly, independent, free-born American to be growing cow feed 
for the Danes or anybody else. 

Now that is an illustration. I do not want to see the grains 
and the by-products of the mills of the United States go to any 
foreign country until they have become associated with Ameri- 
can skill and capital and labor, so that they shall bring us back 
every penny that anybody can add to their value before they 
finally reach the consumer. It will take some time, doubtless, 
for that condition of things to come about, but it will come 
about. It is coming about; gradually, steadily. You all re- 
member very well when you sold a much greater per cent, of 
the farm products than you do today, and to come back to 
your craft, we are sending far too much of our raw cotton to the 
foreign countries. Nobody can give a good reason why we do 
not manufacture all of it here, excepting that while the growth 
is a rapid one, you have not grown sufficiently to do all that 
work. I hope the time will come when you will do it, when all 
the cotton grown on this Continent will be manufactured here, 
and when we shall be sending to other countries for raw material 
along those lines and bringing it over here, so that we can man- 
ufacture for the outside world to even a much greater extent 
than we are now doing, and thus bring about a wide diversifica- 
tion of industry. Every man that you employ in the mills who 
does not produce anything in the fields is a friend of mine, be- 
cause he has to eat ; he gets hungry three times a day. We 
farmers are at work finding him the wherewithal to live. The 
Department of Agriculture bases itself with the man who works 
in the field with his coat off. It is not a department of abstract 
science. While our work in all the i6 divisions of the depart- 
ment is scientific work in the truest and best sense, we do not go 
in pursuit of a scientific fact for the love of science ; we do it for 
the benefit of the man who has his coat off in the field, struggling 
with nature. We endeavor to help that man to solve the pro- 
blems that nature has hidden with her hands. Along all lines 
of human effort to produce food from the soil, our department. 
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I want to say in justice to those gentlemen who give it their lives, 
is the best equipped of its kind upon the face of the earth, and 
that conclusion I get from foreign scientists who visit us here. 

We study cotton among other things. Over three years ago 
a fungus attacked the cotton plant in the Sea Islands along our 
Atlantic coast and the cotton growers applied to the pathologist 
of our department. We have kept a man down there three years 
studying that fungus. We cannot always determine what will 
destroy a fungus, but we can ascertain, if a given crop cannot 
be grown in a particular place, what crop can be grown there ; 
because this fungus attacks not only cotton but watermelons and 
other things that are profitable for the producer in that region. 
At the end of three years our people found relief along that line. 
They did not find something to utterly destroy the fungus, but 
they found a resistant cotton plant, a plant that could be grown 
there in defiance of that fungus. 

Along other lines we are at work to help the cotton grower. 
You gentlemen import cotton from Egypt and other foreign 
countries. We have been at work through our pathological 
division, to ascertain what can be done along the lines of hybri- 
dization to improve the cotton plant and get some of the charac- 
teristics of those cottons grown in Egypt and elsewhere added to 
the characteristics of cotton grown throughout the United States. 
Wc have had some success along that line, and I asked the scientist 
who has been doing that particular work to mount his specimens 
for me so that I could bring them over and let you see them. 
He did the work, and it was very interesting to me; and then I 
said, ** I must never attempt to deprive a scientist of the credit 
of his own work," and so I asked Dr. WEBBER to come over and 
bring his samples so that you could see them. You will be 
good judges of the effect of hybridizing cottons. The principles 
that underlie efforts along these lines are that we get variety by 
hybridizing. We get more variety by — to use the common 
term — cross breeding, and then by selection from those varieties 
we attain excellence. That we are doing and will continue to 
do. Ur. Webber has taken some of the first steps. He has 
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hybridized cottons ; he can show you the male and the female 
parents and the progeny, and you will be the best judges in the 
world of the value given to the fibre of either the male or female 
parent. I want you to see the man who does the work, and he 
will answer any questions you wish to ask regarding his work 
along this line. When you come to Washington and call at the 
Department of Agriculture, we should be prepared to show you 
some one thing we are doing in which you might be interested, 
and it occured to me that in addition to what the scientists of 
the department have called your attention to during the day you 
might be interested in this work of Dr. WEBBER'S. In a moment 
I will turn the discussion over to the Doctor who will present 
these matters in detail. I feel more proud to have you listen to 
one of my scientists than to talk to you myself. [Applause.] 
You perhaps recognize the necessity of having such a man as 
Dr. Webber in the United States of America. If I want another 
one tomorrow I cannot get him ; they are not to be had. No- 
body is educating that class of men. We need, for example, soil 
physicists in the Department of Agriculture. Half of the United 
States is dry and grows no crops unless you water the soil. 
They are spoiling the soil out there by the injudicious applica- 
tion of irrigation waters, in some cases loaded with salts and in 
other cases bringing the salts to the surface ; and the Macedonian 
cry comes up from many of those western states and territories 
beyond the Missouri asking for a scientist to come out there and 
help them in regard to the soil. The lower half of the Salt Lake 
valley, for example, will produce nothing today because it has 
been destroyed by the injudicious application of water. We 
advertise throughout the United States for soil physicists, and 
we cannot get them ; they are not to be had. You, gentlemen, 
represent the finest states in the Union. You are proud, each 
of you, of your educational institutions, and yet none of them 
are educating men who know anything about the soil or the 
plant or the animal. A little is being done is some of the agri- 
cultural colleges along those lines. I rose to say that I think 
the United States of America can afford to have one man who 
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cries aloud about our education along those lines. Half of the 
American people produce from the soil, and yet no university 
or college educates anybody with regard to that soil. We want 
plant pathologists and physiologists, and we cannot find them, 
because nobody is being taught those things. We have repeat- 
edly advertised for those men through the Civil Service Com- 
mission without getting them. We have to educate them in the 
Department of Agriculture, taking boys who have tastes along 
those lines and training them. We do not advertise, and never 
have, for a man who understands domestic animals from a scien- 
tific standpoint, because we know we would not get anybody. 
And yet the soil, the plant and the animal occupy the time and 
thought and attention and life of half the American people. 
Now, I call your attention to this, gentlemen, for a practical end. 
When you go home inquire what is being done along those 
lines. You support universities, colleges, high schools, techno- 
logical institutes and all that. Why not do something for the 
producer in the United States of America? We had a man who 
helped study tobaccos. When I came to the Department of 
Agriculture I had a curiosity to know why that cigar from 
Havana brings more money than cigars made of tobacco grown 
in Connecticut, Ohio or Pennsylvania. I sent for the patholo- 
gist and said, " I want to know about this. I know now what it 
is that flavors butter and cheese — that has been discovered ; but 
we do not know anything about what flavors tobacco. We want 
to find out." The pathologist went to work and made consid- 
erable advance along that line. We found a gentleman who 
knew something about the chemistry of plants, and he did good 
work for us. He found out the origin of the flavor which was 
produced in the process of fermenting tobacco. He found that 
bacteria had nothing to do with it, although they have everything 
to do with flavoring butter and cheese. Japan came the other 
day and paid him $7,CX)0 and will take him to Japan. We can- 
not afford to keep that kind of man. I wish you gentlemen 
would think of this when you go home. Ask your educators 
what they are doing in regard to the soil, the plant and the ani- 
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mal. We want soil physicists, we want plant pathologists and 
we want gentlemen educated in the sciences relating to domestic 
animals. There is nothing needed so much. 1 cannot find such 
men if I advertise for them ; they are not to be had. The chief 
of the division of pathology, the chief of the division of soils, 
etc., will pick up a likely boy and with infinite patience set about 
his education to make him useful. That is all I care to say. 
[Applause.] 



The following paper was read : 

The Improvement of Cotton. 

H. J. Webber, U. S. Dept. of Agriculture. 

Discussed by Messrs. THOMAS H. Smith, William G. 
Nichols, Broadus E. Willingham, J. R. Montgomery, 
Walter E. Parker and C. M. Sears. 

Mr. Frederick A. Flather. Mr. President, if it is in 
order at this time, I would like to present a resolution : 

Whereas, a Pan-American Exposition is to be held in the City of 
Buffalo on the Niagara frontier during the summer of 1901, which will 
be thoroughly International in its character and to be held with a view 
to promoting increased trade between the different countries of the 
Western Hemisphere ; and 

Whereas, the events of the past few years have opened the eyes of 
the American people to the possibilities of trade expansion, and our 
merchants and manufacturers are paying much more attention than 
formerly to the foreign department of their business, so that it is a par- 
ticularly opportune time for holding such an exposition ; and 

Whereas, the members of the New England Cotton Manufacturers' 
Association are interested in any enterprise which will promote the de- 
velopment and expansion of trade in the manufactured products of the 
United States ; now, therefore, be it 

Resolved, that the New England Cotton Manufacturers' Association 
heartily approves of the Pan-American Exposition to be held in the 
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City of Buffalo, and proposes to hold its seventy-first meeting in Buffalo 
during the Exposition. 

On motion duly seconded, the resolution read was unanimously 
adopted. 

The following papers were read : 

The Use of Stationary "Cells'* in Place of Rotating Cylinders in the 
Drying of Textile Fabrics. 

Charles H. Fish, Dover, N. H. 

Uses of Cotton Waste. 

Edward W. Thomas, Lowell, Mass. 

Discussion by Mr. D. M. THOMPSON. 

Putting Up of Yams for Use and for Market. 

F. H. Bishop, Boston, Mass. 

Yam Testing and Testing Machines. 

George R. Smith, Ossett, near Leeds, England. 

The President. Gentlemen, before we adjourn I wish to 
call your attention to the fact that the fourth session, to be 
held tomorrow afternoon, is quite important. Our evening 
session will be short. Those who go South will leave the hotel 
about ten o'clock, and we ought to make a great eflTort that as 
many members shall be present tomorrow afternoon as possible. 
There are two papers on the export trade which are very inter- 
esting, and I trust you will all be prompt in attendance at 
2.30 tomorrow. I now declare the session adjourned until 
tomorrow at 2.30 P. M. 



113 



FOURTH SESSION. 

THURSDAY, OCTOBER i8, 1900. 



Meeting called to order at 2.30 P. M., President THOMPSON in 
the chair. 

The President. Gentlemen, you will please come to order. 
The Secretary has some announcements to make. 

The Secretary. Mr. President, the party who took the 
photographs of the members of the Association on the War 
Department steps is in the ladies' parlor and will take orders for 
them for one dollar, post paid. 

The following papers were read : 

Markets for American Goods. 

D. A. Tompkins, Charlotte, N. C. 

Our Cotton Export Trade With China. 

Danifx Moore Bates, Wilmington, Del. 

Friction Clutches. 

Richard H. Hill, Boston, Mass. 

New Methods of Combing Cotton. 

H. G. McKerrow, Boston, Mass. 

Improved Methods of Combing Cotton. 

E. W. Atkinson, Boston, Mass. 
(Submitted after the meeting.) 
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The President. I have succeeded in securing for our even- 
ing session the presence of Rear Admiral GEORGE W. MELVILLE, 
Engineer-in-Chief of the United States navy, a man who is so 
widely known that I think that all our members will be very 
happy indeed to meet him. I have taken the liberty of so stat- 
ing to him, and I therefore hope that he will not come here to 
be disappointed by a small attendance. I wish you to consider 
yourselves as a committee of the whole and exercise your very best 
endeavors to the end that we may have a large attendance this 
evening, not only to welcome the Admiral, but that we may, in 
a short session, close up our convention work and feel that there 
is encouragement in store for us in the future. I declare this 
session now adjourned to eight o'clock this evening. 
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FIFTH SESSION. 

THURSDAY, OCTOBER i8, 1900. 



Meeting called to order at 8 P. M., President THOMPSON in 
the chair. 

The President. Please come to order. The first business 
of the evening is the election of members. 

The Secretary. The Board of Government present with 
their approval the following names of candidates for membership : 

FOR ACTIVE MEMBERSHIP. 

P'ranklin Allen, Supt. Boott Mills, Lowell, Mass. 

By Mr. Wm. G. Nichols. 
DicKERSON G. Baker, Asst. Mech. Eng., American Thread Co., Willi- 
mantic, Ct. 

By Mr. Richard H. Hill. 
Henry D. Bourne^ Treas., Hooksett Mills, Manchester, N. H. 

By Mr. John H. Whhten. 
John W. Chafee, Pres. and Treas., I'he Sibley Mfg. Co. Augusta, Ga. 

By Mr. M. F. Foster. 
George E. Farrell, Treas. Utica Spinning Co., Utica, N. Y. 

By Mr. D. W. Gray. 
John W. Fries, of F. & H. Fries, Winston-Salem, N. C. 

By Mr.' Justin A. Ware. 
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F. C. Fletcher, Vice-Pres., Lawton Spinning Co., 621 Banigan Bldg., 
Providence, R. I. 

By Mr. Wm. Whittam, Jr. 
Walter L. Holt, Pres. Holt-Morgan Mills, Fayetteville, N. C. 

By Mr. D. M. Thomps<3N. 
Amos G. Maddox, Supt. Linwood Mill, Linwood, Mass. 

By Mr. A. E, Adams. 
Samu F. Patterson, Pres. and I'reas., Thistle Mills Co., Ilchester, Md. 

By Mr. Wm. B. Hawes. 
T. H. Rennie, Supt. Graniteville Mfg. Co., Graniteville, S. C. 

By Mr. Arthir C. P'reeman. 
Edwin A. Roblnson, Asst. Supt., Tremont and Suffolk Mills, Lowell, 
Mass. 

By Mr. Edward W. Thomas. 
W. H. Rose, Treas., Granby Cotton Mills, Columbia, S. C. 

By Mr. J. Sumter Moore. 
Edward H. Sanborn, Vice-Pres., Cold Spring Bleaching and Finishing 
Works, 48-5 1 The Bourse, Philadelphia, Pa. 

By Mr. M. A. Fur bush. 
Theodore C. Search, Pres. Cold Spring Bleaching and Finishing 
Works, 32 South Broad St., Philadelphia, Pa. 

By Mr. James Bitter worth. 
I). G. Sunderland, Treas. The Pelham Mills, Pelham, S. C. 

By Mr. F. H. Bishop. 
James O. Thominon, Jr., Supt. Wamsutta Mills, New Bedford, Mass. 

Bv Mr. Herbert E. Walmsley. 
W. O. Todd, Sec. and Treas., lawton Spinning Co., 621 Banigan Bldg., 
Providence, R. I. 

By Mr. Wm. Whutam, Jr. 
Phhjh S. Tuley, Pres. and Treas., Louisville Cotton Mills Co., lx)uis- 
ville, Ky. 

By Mr. D. ^L Thompson. 
W. R. B. Whi'itikr, Mgr. Whittier Mills, Chattahoochee, Ga. 

By Mr. C. E. W. Dow. 
Nelson Whiitier, Treas., Whittier Mills, Lowell. Mass. 

By Mr. C. i:. W. Dow. 
Broadus E. Wn.Lh\(;HAM, Sec. and Treas., Willingham Cotton Mills, 
Macon, Ga. 

By Mr. D. M. Thompson. 
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Oscar W. Wood, Treas., Germantown Spinning Co., Germantown, 
Philadelphia, Pa. 

By Mr. Wiixiam B. Hawks. 

FOR. ASSOCIATE MEMBERSHIP. 

S. B. Alexander, Jr., Pres., S. B. Alexander, Jr., Co., Charlotte, N. C. 

By Mr. Arthur Whiitam. 
EutJENE C. Andres, Cotton Merchant, John Hancock Bldg., Boston, 
Mass. 

By Mr. Arnold Schaer. 
W. L. Draper, Mgr., Dodge Mfg. Co., Atlanta Branch, 522 Prudential 
Bldg., Atlanta, Ga. 

By Mr. C. E. W. Dow. 
Arthur F. Gray, Mill Architect and Engineer, 53 State St., Room 
509, Boston, Mass. 

By Mr. I). M. Thompson. 
Alfred K. Hobrs, Riibl)er, Leather and Mill Supplies, Manchester, 
N. H. 

By Mr. Stephfj^ N. Bourne. 
Samuel D. Lawion, Treas., Fall River Machine Co., Fall River, Mass. 
By Mr. Herbert W. Owen. 

D. E. McGaw, Mgr., Supply Dept. Southern Belting Co., P. O. Box 63, 

Atlanta, Ga. 

By Mr. C. E. W. Dow. 
John R. Mitchell, Mitchell, Bissell Co., 134 Dexter St., Maiden, Mass. 
By Mr. F'rederick A. F lather. 

E. A. Rusden, Treas., Rusden Machine Co., Warren, R. 1. 

By Mr. Arthur C. Freeman. 
J. A. Shepherd, New England Mgr., The Sterling Co., 53 State St., 
Room 631, Boston, Mass. 

By Mr. D. M. Thompson. 
H. E. Stafford, Asst. Mgr., Crompton & Knowles Loom Works, Provi- 
dence, R. I. 

By Mr. Geo. W. Stafford. 
John Sykes, J. P., Pres., English Card Clothing Co., Acre House, 
Huddersfield, England. 

By Mr. Edward W. Thomas. 
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James T. Thornton, Sec. and Treas., A. B. Pitkin Machinery Co., 
Providence, R. I. 

By Mr. Arthur M. Hamilton. 
RiENZi W. Thurston, Machinery Manufacturer, Fall River, Mass. 

By Mr. A. B. Mole. 
George E. Tillinghast, Treas., Tillinghast, Stiles Co., Providence, R. I. 

By Mr. D. M. Thompson. 

The President appointed Messrs. WILLIAM F. SHERMAN, 
George P. Grant, Jr., and Joseph D. Aiken, a committee to 
distribute, collect and count ballots, who reported later that they 
had attended to their duty and that each of the names had re- 
ceived all of the votes cast. 

The President. I declare that the gentlemen whose names 
are upon the ballot have been unanimously elected members of 
the New England Cotton Manufacturers' Association. 

The Secretary read the following telegram : 

"Charloite, N. C, Oct. i8. S. B. Alexander, Jr., Washington: 
Please extend to New England Cotton Manufacturers privileges of Club 
during their stay in Charlotte. J. S. Cothran." 

Some of us visited the Manufacturers* Club of Charlotte in 
1897, and their doors will be open for you again. 

The following paper was read : 

Development of Textile Patterns in Former Centuries. 
Prof. Paul Schulze, 
Director of the Royal Textile Museum, Crefeld, Germany. 

Read by the Secretary in the absence of the author. 

The President. Ladies and gentlemen, and members of the 
Association, we have with us this evening a distinguished gen- 
tleman who is connected with one of the important departments 
of the government. He is the chief of one of its most important 
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divisions and a recognized power of wide influence within the 
sphere of this department service. He is widely known in our 
own country on account of great achievements in his profession 
and for the vahiable service rendered to an important depart- 
ment of science. The diversity of his experience has been re- 
markable; his reputation is world wide. In all of the wide 
range of his activities he has rendered to his country and its 
people most important service. Some of you have probably 
seen him before and possibly have had the pleasure of listening 
to him as he has recounted in thrilling language some of his 
remarkable experiences during a long service in the exploration 
of the Arctic regions. He was first with the Hall Relief Expe- 
dition. His next service was with the Jeannette Expedition, 
which embraced a period of three and a half \'ears. This was 
especially memorable on account of the terrible suffering and 
final disaster in the wreck and loss of the ship. Only thirty- 
three lives were saved. They were then 500 miles distant from 
any point of succor; when permanent relief came, only eleven 
were finally saved. They comprised two officers and nine men, 
of whom but five are now living. Even after such a terrible 
experience, he again returned to its dangers and the extraordi- 
nary hazard of life in connection with the Greeley Relief Expe- 
dition. In the hearts of all Americans he was bidden a most 
hearty welcome on his return home, where we trust that there is 
very much pleasure and happiness yet in store for him in the 
future. During the years in which I have enjoyed the great 
pleasure of his acquaintance I can testify — in common with all 
others who know him — that while he is a very busy man of 
strong 'individuality and indomitable courage, yet he has a big 
heart full of sympathy and affection for his friends and of devo- 
tion to the interests of his country. I have, therefore, exceeding 
pleasure in presenting to you upon this occasion Rear Admiral 
George W. Melville, Engineer-in-Chief of the United States 
Navy. [Applause.] 
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Rear Admiral GEORGE W. Melville. Mr. President and 
gentlemen of the New England Cotton Manufacturers' Associa- 
tion, it is needless for me to say that I am pleased to see you 
here in Washington, and that I am delighted to be with you 
tonight 

It is always pleasant for you, ladies and gentlemen, to visit the 
Capital ; and you are fortunate not only in the time you have 
selected, but fortunate in being able to enjoy this beautiful spell 
of weather. 

In fact, Washington is the great " show city '* of the United 
States. It being the seat of Government, there is — other than 
the Government's own business — little business carried on here. 

Unlike your busy selves in the manufacturing districts of New 
England, where all is bustle and drive, it must be an especial 
pleasure and a rest for you to come to this magnificent city to 
deliberate over the official affairs of your Association, and to thus 
enjoy, on a visit, with your friends and ladies, the beauty of the 
city, its architecture and its picturesque and historic surround- 
ings. 

It is quite appropriate that I should be with you here tonight, 
for, am I not one of you ? Am I not associated with you in a 
co-ordinate branch of manufacture? 

As an engineer, in my youth, I was partly '* raised " on manu- 
facturing textile machinery; and, as well, your good President, 
Mr. Thompson, is not only a textile manufacturing man, but 
has spent some of the many valuable years of his life as a " Cor- 
liss engine " man. 

But I am happy to be here to address you as an engineer ; proud 
of the profession that moves the people of the world. Whether 
it be the civil engineer, the mechanical engineer, the hydraulic 
engineer, or the mining engineer — we arc these men who are 
moving the people of the world today, and who are closely allied 
with you, the manufacturer. 

It is the engineer who builds your engines, introduces your 
water power and your water wheels that make your millions of 
spindles turn around ; who mines your coal. It is the engineer 
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who designs and builds your mighty transatlantic steamers that 
carry American products to other shores, as well as your massive 
battleships, and the fortifications and monster guns that defend 
and preserve the Nation. All, all is the work of the engineer. 

And whether it be the fine New England mechanic — that 
ingenious individual — who designs and builds the machine that 
knits a lady's stocking, or the man who designs and perfects our 
mighty ocean racers, they all belong to the engineering and 
manufacturing class. 

You speak of your society as the ** New England Cotton Man- 
ufacturers' Association." You are bigger and grander than that. 
Your Association is a National Association. For, does not the 
welfare of the Nation more or less depend upon the growth and 
manufacture of our cotton and cotton goods? 

In Ante-Bellum days we used to speak of cotton as ** King", 
or as " King Cotton " ; and I assure you that you have lost none 
of your caste or rank — your royal rights and prerogatives, your 
sway. And, if you are not the actual King of Manufacturers to- 
day, you are at least the '* White Robed Princess" of the textile 
manufacturers. [Applause.] 

You may feel that you are hard pressed by '* Old King Coal " 
in his grimy blackness associated with old Vulcan, the ironmaster 
or blacksmith — if you will; but you are ever in the company 
of kings, for this is not only the cotton age, but the iron and steel 
age, and of necessity we must work and labor together. For, 
while you are spinning, the miner and ironmaster are preparing 
the ship and machinery to carry your products to the far ends 
of the earth. 

We must not forget that we have the beginning of a vast, mag- 
nificent market for the outlet of your goods in the Far Cathay, 
where the teeming millions of China and Japan are glad to re- 
ceive and profit by them. 

It seems provident, when we are turning out more goods than 
our home market can consume, that we are opening up a foreign 
trade beyond the seas that will take all of our surplus material, 
whether it be cotton goods, flour, beef or pork. Opening up a 
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foreign trade which will profit another land and this nation. 

Every yard of cotton goods should come from our Eastern 
coast, from your mills if you will; and every pound of food pro- 
duct that is needed in our far away market of the Pacific should 
come from the Pacific coast — of, at least, west of the Rocky 
Mountains. 

The coast trade of China in the goods just mentioned amounts 
to more than $200,ck30,chx) per annum. Does any one dare 
stand here and say that we shall not have a portion of that 
trade? It is a godsend, my good friends, that we have an inter- 
est at Manila, in the Philippines Islands — just a couple of days' 
steaming from the great English depot. Hong Kong, that nearly 
monopolizes the whole of this trade. 

And I repeat, does any one say we shall be driven out of this 
position ; that we shall sneak out of it, or haul down our colors 
and run from a national duty? 

It is not necessary to await the answer from such a gathering 
of loyal, patriotic New Englanders, nay Americans, as I have 
with me tonight. 

Years ago, when a comparatively young man, I lay and sweated 
it out in the bay of Manila. Since then the guns of an American 
Squadron have forever silenced the wail of the poor native under 
the lash and chain of a Nation that for three hundred years has 
been known to the Filipino only as the *' accursed oppressor". 

These islands, I say, are to be only the storehouses of our 
greater commerce that is to grow until we not only christianize 
and civilize, but naturalize the Filipino, and make him an honor 
to the great and good Nation that has taken him under its wing 
to perfect his manhood. 

One word more. Do not forget the nimble-handed people of 
the South that are ever cutting, and will still further cut, into 
your trade. 

A few days ago I was at Richmond and gazed upon that mag- 
nificent water power, the James River, which has been running 
to waste for ages; and, as I stood there and looked upon the 
wrecks of the grand old flouring mills that made flour which was 
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sent all over the world — in fact at one time said to be the only 
flour that could stand the heat of crossing the Equator without 
spoiling — I thought really the flour industry has departed — has 
deserted the grand old Commonwealth of Virginia, and that the 
great wheat fields of the mighty west, and the Falls of Saint 
Anthony, have robbed her of her glory. 

But again I thought, New England had better look to her 
laurels if the cunning hands and deft fingers of the South should 
establish mills here, so much nearer to the cotton fields, and 
where there is an unlimited amount of available labor. 

This, no doubt, is a matter you have well considered ; and 
whether you let them steal away your trade, or whether you use 
their water power, and pool your issues, and build your factories 
on the James, is a momentous question for the future. 

I thank you for your attention, and hope you will return to 
your happy homes all the better for your outing ; and that your 
sessions have been useful, and promise a prosperous and profit- 
able future. [Great applause.] 

The President. I feel that it is my duty to say a few words 
to you in parting. I will occupy but a few moments of your 
time in remarks which may indicate a few of the thoughts 
which have occupied my mind during our brief sojourn together. 
If I may judge from the numerous and oft repeated expressions 
of pleasure on the part of our members and guests, I must con- 
clude that our convention has been eminently successful. Its 
business appears to have been satisfactory. The record of the 
Transactions will comprise material of interest to the Associa- 
tion and I trust will give pleasure to the members who were 
unable to join us on this pleasant occasion. 

COURTESIES TO THIS ASSOCIATION. 

Our Association has been received with distinguished courtesy 
and consideration. The members and guests have been given 
the most cheerful and hearty welcome by members of the Pres- 
ident's Cabinet, as also by other distinguished officers of the 
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it in one eternal sunshine. From beneath that humble roof 
went forth the intrepid, unselfish warrior, the magistrate who 
knew no glory but his country's good ; to that he returned hap- 
piest when his work was done." 

Washington's life and incomparable service, his sterling integ- 
rity and devotion to duty, united with his deep reverence for the 
almighty and divine Ruler of the universe, constitute a power 
of influence in our national life of inestimable value to those 
who have since and now live and to all of the generations in the 
future. 

Can we for a moment believe that there is accident in any of 
God's works? We are his creatures, endowed with marvellous 
faculties, the power of reason, and the right of individual selec- 
tion as to our duty or pleasure, but withal subject to his divine 
will through processes so mysterious that we are unable to com- 
prehend their operation. This power and influence is manifest 
in all of the events which have touched the lives of humanity 
from the beginning until the present moment. If we 
accept this as true, then we may more easily discover a solution 
to many important questions which now occupy the serious at- 
tention of all our people, in respect to the determination of issues 
vital to the future welfare of the United States of America. 

I wish I were able to portray to you a few of the thoughts 
which flitted through my mind as seated within the colonnade of 
the mansion at Mount Vernon and looking out upon that pros- 
pect of exceptional beauty, — the waters of the Potomac River 
in the foreground moving with the same majestic but quiet trend 
as of old when the Father of his Country gazed upon its placid 
surface, — a scenery, which, when coupled with its associations 
may easily inspire serious reflection. 

THE INXOMPREHENSIBLE FORCES AND IMMENSITY OF THE 

UNIVERSE. 

Every object which our eyes behold, as also the infinite ma- 
terial and forces of nature, which as yet we but imperfectly com- 
prehend, compels our acknowledgment of a divine power. It is 
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the same power and influence which directed and determined 
the judgment and the memorable services of WASHINGTON. 
Pause for a moment and think of our planet, the Earth, of 
its vast magnitude and marvelous composition. One-fourth of 
its spherical area of 200,chx),ooo square miles comprises all 
of the continents and islands of the sea upon which now live 
more than 1,500,000,000 of human beings. This enormous pop- 
ulation distributed per unit of area is but one-thirteenth the 
density of the state of Rhode Island. In the contemplation 
of these conditions if we fail of appreciating a divine purpose, 
we have but to raise our eyes and look away from earth into 
the measureless and unknown space of the universe, where may 
be found evidence which is infinitely more impressive. 

Think of the Sun, the center of our solar system, distant 
95,000,000 of miles, with a volume 1,300,000 times larger than 
our Earth; of Jupiter, distant from the Sun 485,000,000 of 
miles, with a volume about 125,000 times larger than the Earth; 
of Mercury, distant 36,000,000 of miles, traveling with an orbital 
velocity of 100,000 miles per hour and making its revolution of 
the Sun in 88 days; of Neptune, distant 2,890,000,000 of miles, 
traveling 12,000 miles per hour and making its circuit around 
the Sun once in 164 years. 

Consider the movement of our Earth, making a revolution 
upon its own axis once in 24 hours and 21 minutes, with a 
peripheral velocity of 1462 feet per second and traveling in 
this vast space with an orbital velocity of 63,000 miles an hour, 
df 18 miles per second, completing its revolution of the Sun in 
365 days, 5 hours, 48 minutes and 52 seconds. During this 
period its deflections of about 22j4 degress north and south of 
the equator and the changed position in its elliptical course 
determine the seasons and the length of our days and nights. 

None the less wonderful are the movements of the Earth's only 
satellite, the Moon, 2,160 miles in diameter, distant 237,000 
miles and making its circuit around the Earth in 27 days, 7 
hours, 43 minutes and 5 seconds, during which time it makes but 
one revolution upon its own axis. The eight phases thus pre- 
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sented to our view indicate its marvelous relations and functions 
as in the control and movement of the tides. In the presence 
of such evidence of wisdom and divine power we ought easily to 
recognise and accept its influence as the dominating factor of 
human activities. Familiar as all may be with such information 
as this — citations of briefest reference — it is nevertheless material 
of the most startling and impressive nature within the sphere of 
human knowledge and experience. 

THE ADVANCEMENT OF SCIENCE. 

Contemplate for a brief moment the achievements of science, 
the discoveries in astronomy, the founding of physics or the 
science of motion, also of chemistry ; the discovery of the weight 
of the atmosphere which envelopes the earth with a pressure of 
14^ pounds upon each square inch of its surface, varying but 
slightly with the differences of altitude, also of its function in the 
sustenance of life and the destruction which would follow its 
momentary suspension. It is manifestly a self evident truth that 
there is a central source of all this vast power and marvellous 
creation; it dominates all matter, material and every form of 
life. There are no accidents or mistakes. It is God's power, 
and He alone is the arbiter of our destinies. Can we then for 
an instant doubt his wisdom and measureless power or that there 
is a design and purpose in all of his wonderful works? 

Our faith that the birth-rights of men constitute them the 
equals of each other, independent of race, condition or creed, is 
a logical sequence of human experience, conditions which have 
resulted from the process of development through education and 
the inspiration prompted by the subtle forces of intuition. 

This brief suggestion touches in a limited and imperfect man- 
ner an infinite sphere wherein are to be found the material and 
forces which prompt all human activities, and its wonderful 
achievements. They constitute the very foundations upon which 
have been erected the marvellous superstructure of our modern 
civilization. This structure, as yet incomplete, is steadily mov- 
ing forward toward higher planes. Its extension and elabora- 
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tion, the result of continued advancements in the arts and 
sciences, the unbounded genius and enterprise of our people and 
the constant accretions of wealth representative of the surplus 
products of labor, is destined to give room within its spacious 
walls for the admission of all of God's creatures. Even now the 
procession comprising a thousand million of human beings is 
moving toward the civilization we at present ienjoy. Far more 
than we may realize are about to enter within the portals of a 
better life. It is a mutation which involves all of humanity. 
The people of Western Europe and of America now realize as 
never before that it is a common cause in which all are pre- 
destined to take their just share and part. 

COMMERCE AND CIVILIZATION. 

However vast the responsibilities, the operation assures a just 
compensation. It is a question which, while it admits the exercise 
of philanthropic effort and recognizes the value of charity missions, 
is nevertheless to be solved and completed through the means of 
trade relations and commerce. Invention and the machinery for 
the saving of labor have established conditions which render an 
outlet for its surplus products a vital necessity. We may differ as 
to the methods to be employed, but as touching the fact there can 
be no question of dispute. In 1890 there were more than 82 5,000,- 
000 of people in Asia and nearly 175,000,000 in Africa. If it is 
the divine purpose that all shall be advanced into better spheres of 
life, — a question wc cannot doubt, — then we may more clearly 
comprehend the marvelous work of the nineteenth century in 
preparation for the growth and further achievements in the future. 
In view of such conditions, can wc for a moment question the 
duty of Americans, or justify the hope — if such there be — that 
we shall be permitted to with hold our influence and participation 
in the world's affairs? 

OUR COUNTRY A WORLD POWER. 

The United States of America have become a world power. 
Its people are now recognized as among the most advanced 
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within the sphere of our western civih'zation. The vast natural 
resources at their command, their remarkable genius and enter- 
prise in unparalleled achievement and acquisition of wealth, 
constitute a power of influence heretofore unknown. 

An exercise of this potential force is now directed towards 
broader spheres of action. A proper support of already estab- 
lished industries demand it. The extension of these interests 
render such action an imperative necessity. 

The possibilities of achievement in the extension of all Amer- 
ican interests are measureable and may be determined by the 
will, pleasure and intelligence of the people. We are upon the 
threshold and entering into an epoch of marvellous advancement. 
American influence cannot without great sacrifice be withheld. 
However sharply present lines may now appear, this coming era 
gives promise of a spirit of peace rather than of war. The ad- 
vantage of an educated and intelligent constituency is being 
exhibited as never before among all nations, and its influence 
will prove a potent factor in the safeguarding of international 
relations. 

American interests demand of the National Congress a broad 
and liberal statesmanship. Legislation upon questions of com- 
mercial interest, such as the Nicaragua Canal, the encourage- 
ment of American shipping through proper subsidies, the 
authorizing and ratification of reciprocity treaties, the adjust- 
ment of tariflfs upon the basis of a just and sure protection of all 
American interests which require it, and such provisions as will 
afford the most liberal facilities in the securing of important 
information, as to foreign markets and the trade conditions 
among all nations and sections of the world. 

THE COMMERCIAL MUSEUM. 

In this connection, the work undertaken by the Philadelphia 
Commercial Museum is proving of almost incalculable value. 
It is an enterprise worthy of the most liberal support of business 
interests and of generous financial assistance by the national 
government. 
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AMERICAN COMMERCIAL OPPORTUNITIES. 

The revolution in China, while a present misfortune entailing 
much loss and sacrifice of life, is nevertheless in the line of a 
progressive development, the extent of which we may fail to 
appreciate at the present time. It is the manifest duty of the 
United States to safeguard these and all American interests by 
every proper means within its power. 

The results of the Hispano-Amcrican war are destined in the 
near future to be unanimously accepted by our people as a 
national blessing. There is no just fear of Americans becoming 
imbued with the spirit of war for conquest. Acquisitions of 
territory such as are brought to us through the dispensation of a 
divine Providence, we may not with impunity despise or reject. 
It is, perchance, this influence which inspired the American de- 
claration in respect t^ Cuba, for the purpose of exhibiting to 
the world the character and unselfish spirit of our people; other- 
wise, every consideration of national interest should desire 
Cuban annexation. If such purpose were involved, the final 
solution of this question may be looked for in the future as a 
spontaneous desire of the Cuban people. The possession of the 
Philippines is sure to prove of inestimable value to American 
interests. They have come to remain with us. Under existing 
conditions there is involved a grave responsibility, but no other 
nation upon the earth is more able to assume it than the United 
States. These possessions will prove of incomparable value to 
American interests in the trade relations with the Orient and a 
blessing to the Philippine people, which in due time will be 
by them universally acknowledged. The 76,000,000 of Artieri- 
can people with their enormous wealth of $90,000,000,000 can- 
not longer withhold their influence and industrial activities from 
the arena of the ivorUVs civilization. It is a business enterprise, 
one which gives a much needed opportunity for business oper- 
ations in extended fields, with profit to ourselves and reciprocal 
advantages to the thousand millions of people who await our 
coming. 
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IMPORTANCE OF TECHNICAL EDUCATION. 

The achievement of this end is being rapidly accomplished 
through agencies such as this Association and many others 
representative of industrial labor and capital. I wish I were able 
to express to you the earnest feeling of my heart as touching 
the importance of the service which this Association may render 
and the possibilities of achievement through a properly 
organized united effort. 

The technics of your art demand even more attention than in 
former times, because of the sharp competition of trade. Your 
experience enables you easily to comprehend the axiom, appli- 
cable to all business vocations — that, it is a **survival of the fittest". 
Interests which in former times were local have become national 
in their operations and influence. As a result of our rapid in- 
dustrial progress, necessities have arisen which compel the con- 
sideration of international relations such as never before. The 
competitions and rivalries among kindred interests are now 
incessantly active. Sectional differences due to dissimilar phy- 
sical conditions, combining therewith other factors of present 
serious disturbance, are matters which deserve serious consid- 
eration to the end that adequate and proper means may be 
determined for the protection and advancement of all interests 
along the line of least resistance. 

There is a steadily increasing activity, which gives assurance 
that representative business men now realize as never before the 
value of a union of their interests, in the sense of a concentration 
of all available means necessary to the realization of their pur- 
pose. Such action is especially imperative if we would establish 
the supremacy of American interest. Progress in this direction 
is now manifest, but very much remains to be done. To insure 
the steady employment of American labor and capital, we must 
secure the requisite facilities to sell and deliver our products in 
all of the markets of the world. The people of all nations are 
conscious of this condition and are now striving for the advance- 
ment of their interests as never before. 
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In the textile occupations, leading European nations have had 
the advantage of earlier occupation of the field, and the estab- 
lishment of industrial schools for the education and training of 
skilled artisans in the technics of their art. American interests 
are now receiving the benefits of such means. We have several 
industrial schools devoted to the textile arts, which are rendering 
almost invaluable service. These should be given the most lib- 
eral support and every possible encouragement. Young men of 
exceptional talent should be encouraged to enter upon this 
course of study and means should be devised to render, where 
circumstances justify, a proper and reasonable assistance. It 
will surely prove a valuable investment. This policy is applica- 
ble to nearly all of the useful occupations in other spheres of 
industrial art. We must recognize the advantages of specialty 
work. It is important, however, that this education and training 
shall be administered with wise discretion, to the end that a consid- 
erable number shall receive extended courses, thereby preparing 
them for wider spheres of duty. The benefits to be derived from 
a liberal treatment of this question will exceed general expecta- 
tion, and prove of inestimable value in the further development 
of American manufacturing interests. 

Secretary WiLSON of the Department of Agriculture during 
his address last evening made pointed and effective illustrations 
of this question in his statement that his department finds great 
difficulty in securing the service of scientists whose training 
qualifies them for the important work deemed as of vital interest 
to the advancement of the agricultural industry of the United 
States. 

This Association has rendered valuable service to our cotton 
textile interests. It hes become a power of recognized influ- 
ence. The sphere of its usefulness is steadily broadening. Let 
each member strive to perform his just share and part. Union 
and concentrated effort will constitute a wealth of knowledge.and 
experience. Means should be devised to utilize these forces. 
To this end there should be urged the largest possible attendance 
at our conventions. I trust that the members present will do 
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all in their power to secure a realization of this desire at our 
next annual meeting in Boston. Thanking you for your kind 
consideration, I bid you good-night, God-speed and a safe 
return to your homes. • 

We have several matters to be presented, after which we will 
adjourn. If you will kindly remain, we will finish in a very few 
minutes. 

Mr. Justin A. Ware. The Committee on Resolutions con- 
sisting also of Messrs. Thomas G. Cox and William G. Nichols 
offer the following : 

Resolved, that the New England Cotton Manufacturers' Association 
extend to the Hon. Lyman Gage, Secretary of the Treasury, and to the 
Hon. John D. Long, Secretary of the Navy, and to the Hon. James 
Wilson, Secretary of Agriculture, their sincere thanks for the cordial 
welcome tendered to the Association in behalf of the President of the 
United States, and for themselves. Also for their kind, earnest and ap- 
preciative words regarding the work and influence of our Association, 
and for the many suggestions respecting the future record and power of 
our Association. 

Resolved, that the thanks of the Association are due to the Hon. 
Carroll D. Wright, Chief of the U. S. Bureau of Labor Statistics, for 
his thoughtful and interesting paper on "The Factory as an Element in 
Social Life", and for the valued historical and suggestive information 
contained therein. 

Resolved, that we extend to Rear Admiral Georgk W. Melville, En- 
gineer-in-Chief of the United States Navy, our sincere appreciation of 
his cordial, entertaining and instructive address. 

Resolved, that we extend the following gentlemen the thanks of the 
Association for their very interesting presentations of the work of the 
Department of Agriculture and its results : Dr. Walter H. Evans, Mr. 
Lyster H. Dewey, Dr. H. J. Wehber. 

Resolved, that from the interesting presentation of the work of the 
Department of Agriculture and its results we have received a more 
intelligent conception of this phase of the department's work and give 
it our hearty endorsement, and that we urge upon Congress the import- 
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ance of sufficient provisions for this work and the solution by scientific 
methods of the problems relating to the development and improvement 
of the cotton plant. 

Resolved, that the thanks of ihe New England Cotton Manufacturers' 
Association be tendered to the Southern Railway Company for their 
generous offer of a special train to convey its members and their guests 
to the cotton manufacturing districts on the line of their extensive 
railway system. 

Resolveii, that the thanks of our Association are hereby tendered to 
Mr. R. H. Edmonds of Baltimore, Md., for his highly interesting paper 
on America's Textile Industry; a Southern View. Also to Mr. Geo. 
R. Smith of Ossett, England, for his instructive article on Yam Testing 
and Testing Machines ; and to Prof. Paul Schulze, Director of the 
Royal Textile Museum of Crefeld, Germany, for his valuable and elabo- 
rate paper on The Development of Textile Patterns in Former 
Centuries. 

On motion, duly seconded, the resolutions as read were unani- 
mously adopted. 

The President. This closes the business of the 69th meeting 
of the Association, and I therefore declare its adjournment sine 
die. 

Adjourned, 

Attest : 

C. J. H. WOODBURY, 

Secretary. 
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THE SOUTHERN TRIP. 



Prepared from notf^s furmshkd hy srvkrai. mkmijkrs ok the part\. 



On Thursday evening, October i8tli, by a special train, com- 
plimentarily tendered by the Southern Railway, the party left 
Washington at 10.45 P. M., and arrived at Danville, Va., at an 
hour which aided the appetite for the breakfast waiting for them 
at the hotel. After breakfast the party visited the tobacco ware- 
houses and witnessed the novel spectacle of the auction sale of 
leaf tobacco to buyers from all over the world, and later some 
visited large tobacco manufactories where the preliminary oper- 
ations of its treatment were carried on, while others visited inde- 
pendently the raw stock dyeing plant of the Riverside Cotton 
Mills. 

Under the guidance of Mr. F. X. Burton, president, and Mr. 
Silas I. Roberts, superintendent, they visited the different 
buildings of the Riverside Cotton Mills, which have a total equip- 
ment of about 68,000 spindles and 3,000 looms. 

After leaving Danville, the party stopped at Reidsville, N. C, 
and looked through the Edna Cotton Mills at that place, and 
thence to Greensboro, N. C, for luncheon only, and after that to 
High Point, N. C, where the business people of the town met 
them with carriages and took them to the furniture manufactories. 
The amount of time in visiting these interesting industries tres- 
passed upon the schedule to such an extent that it became neces- 
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sary to omit the contemplated stops at Salisbury and several 
other places. At Charlotte, N. C, the party was met by a 
committee from the Manufacturers' Club, through whose invita- 
tion the evening was very pleasantly spent at its hospitable home. 

On October 20th, as the guests of the Manufacturers' Club, 
the party was taken around the city of Charlotte in special electric 
cars for a morning ride, which enabled them to see this enter- 
prising and beautiful city, leaving in time to take the train at 9.25 
A. M. for Spartanburg, S. C, stopping on the way at Lowell, Gas- 
tonia and King's Mountain, N. C, and Gaffney, S. C, visiting the 
Ozark, Modena, Arlington, Avon and Loray Mills at Gastonia, of 
which the first is a new mill recently put in operation and the 
Loray an uncompleted mill which will be the largest in the state 
of North Carolina, the Billing, Cora and Lula Mills at King's 
Mountain, N. C, and the Gaffney Mfg. Co. at Gaffney, S. C, 
which is a large mill and one of the model plants of the country. 
H. D. Wheat, president and treasurer of the Gaffney Mfg. Co., 
entertained the party with luncheon. 

The train arrived at Hendersonville, N. C, in time for dinner 
and the party drove to the Wheeler House, a somewhat famous 
resort, for that purpose. The train was then taken to Asheville, 
where the party stopped at the Battery Park Hotel and enjoyed 
the place and the mountain scenery of the French Broad District 
during the next day, when a few also visited the Asheville Cotton 
Mills under the charge of Mr. JOHN GiLLlGAN. The ride down 
the mountains Sunday afternoon was through a district of won- 
derful scenery. They arrived at Spartanburg at 6.30 P. M., and 
after tea many of them attended the evening services, and then 
took the train for Atlanta, Ga., where they arrived at 7.00 A. M. 
Monday and under the guidance of Mr. O. B. Truesdell, repre- 
senting the Howell Cotton Co.. they were taken to the Southern 
Interstate Fair, where they witnessed the process of putting up 
cotton by the round lap bale press of the American Cotton Co. 
Some were entertained by the various business houses of Atlanta, 
some visited a mill on the outskirts of the city now being built 
and to be known as the Gate City Cotton Mills, and some were 
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entertained by H. E. FiSHER, vice-president and agent of the 
Atlanta Cotton Mills. After this the party enjoyed the numer- 
ous objects of interest at the fair and also visited the Fulton Bag 
and Cotton Mills and the Atlanta Mills and the textile depart- 
ment of the Georgia School of Technology. 

When the party was assembled at the railroad station at 
Atlanta in the evening and were about to return to Washington, 
they presented Mr. M^ V. RICHARDS, land and industrial agent 
of the Southern Railway, who was in charge of the excursion, 
with a beautiful loving cup appropriately inscribed and also 
voiced their appreciation of the courtesy of the Southern Railway 
in giving them an opportunity to make such a trip to a few of 
the Southern Railway mill districts and also to observe the great 
resources of the territory through which their railroad passes. 
The presentation was made on behalf of the party by Mr. D. E. 
McGaw, of Atlanta, Ga., who said : 

" When the small party representing the New England Cotton 
Manufacturers' Association and their friends met at the Pennsyl- 
vania depot at Washington to enjoy a trip extended them by the 
Southern Railway, there were, doubtless, few who had a personal 
acquaintance with you, who, as the representative of the South- 
ern Railway, was commissioned to take them over the vast area 
of track into the southern section of our country. They were 
not slow in finding out to what manner of man and to whose care 
the Southern Railway dared to entrust the responsibility of their 
protection. 

You, sir, not only did your duty in this respect, but you also 
endeared yourself to each and every one of us. Your untiring 
efforts as shown in our behalf have given us great comfort and 
enjoyment during the entire trip and we appreciate it to the full- 
est extent. 

It gives me pleasure in presenting to you in behalf of the 
New England Cotton Manufacturers' Association and their friends 
this token of their regard and esteem, and it is our earnest hope 
that you may live long to enjoy its pleasures, and in years to 
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come, should the recollection recall one loving thought, it will 
have served its purpose well." 

To which Mn RICHARDS responded as follows: 

** My friends, this is certainly a surprise to me. This is a 
period when it seems that special trains, making frequent stops 
for the discussion of imperialism, i6 to i, etc., are popular. 
However popular they may be, I assure you this special train 
which, run with frequent stops to talk bu;$inessand discuss pros- 
perity, has been extremely pleasant and agreeable to me. I 
have been on many trips of this character, with numerous parties, 
and I assure you that this has been one of the most satisfactory 
trips I ever made, and it has been very agreeable. 

At one time there was a sinner in whom a great many peo- 
ple of the community were interested. They prayed for his 
redemption, and he said to them, * Friends, the more you pray, 
the more I will not be saved.' They kept on praying for the 
salvation of the man's soul and finally succeeded in saving him. 

So it is. my friends. New England manufacturers, in this case ; 
we will keep on trying and persisting by working to convince 
you that the South is the best place for you to locate your mills, 
believing that once located with us it means greater prosperity 
for all. 

Sincerely I appreciate this remembrance and thank you." 

Some of the party left here and returned home independently 
after visiting the Spaulding Cotton Mills, Rushton Cotton Mills 
and others in Griffin, Ga., the Toccoa Cotton Mills and Capps 
Cotton Mills at Toccoa, Ga. and mills at other places. 

The run to Washington was continuous, and that city was 
reached late Tuesday evening, October 23. The thanks of the 
party for the pleasant trip were extended to the agent of the 
Southern Railway, Land and Industrial Department, Mr. M. A. 
Hays, and also to the manufacturers throughout the South who 
so kindly received and entertained them. 



TRANSACTIONS 



FIRST SESSION. 

TUESDAY EVENING, OCTOBER i6, 1900. 



The Association met in the banquet hall of the Arlington 
Hotel 2t 8 P. M., President THOMPSON in the chair. 
The addresses are recorded in the Proceedings. 



SECOND SESSION. 

WEDNESDAY AFTERNOON, OCTOBER 17, 1900 



The Association met in the banquet room of the Arlington 
Hotel at 2.30 P. M., President THOMPSON in the chair. 

The President. Gentlemen, the first matter for the meeting 
IS a topic which will be of much interest to members of the 
Association, and I take great pleasure in presenting to you Dr. 
Walter H. Evans, of the United States Department of Agri- 
culture. [Applause."! 
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THE COrrON PLANT. 
Walter H. Evans, Ph.D., U. S. Dept. of Agriculture, Washington, D. C. 

A plant that contributes so much to our wealth and welfare 
ought surely to be of interest to all those who are in any way 
engaged in its commerce and to some of the more striking 
points of interest your attention is invited for a few moments. 

Statistics show that the cotton crop of the United States for 
1898 was in excess of 11 million bales valued at 305 million 
dollars. Add to this the very conservative estimate of 10 mil- 
lion dollars as the value of the seed and we have 315 million 
dollars as the value of this one crop. In addition to the large 
agricultural population, the operatives of more than ioo,ooo,(XX5 
spindles, of thousands of looms as well as unnumbered thousands 
of people engaged in the handling and manufacture of cotton 
are dependent upon the products of the cotton plant. 

The cotton plant belongs to the botanical family popularly 
known as the Mallows, a large group of plants many members of 
which are of economic importance. It is probable that if a 
modern Paris should undertake to award a golden apple of 
merit to that family of plants which contributes most towards 
supplying the necessities of the human race, he would no doubt 
find his task more arduous than that of the mythological Paris 
who sat in judgment of the claims of Venus, Juno, and Minerva. 
In the event of such a contest the competition would probably 
soon be narrowed to about four families of plants, namely: the 
Palmae, the Leguminosai. the Gramineae, and the Malvaceae. 
If these should be more closely investigated it would probably 
be found that, in supplying the urgent material wants of man, 



141 

the cereal grasses would take first rank, while in providing the 
natural products upon which the comfort and prosperity of 
many nations so largely depend, the Mallow family would cer- 
tainly take high rank. If the cereal grasses can be said to be 
the great purveyors of the human race, the Mallow family can 
justly claim the distinction of clothing the majority of the civil- 
ized portion of it, as well as contributing in many other ways to 
supplying its necessities. 

The Mallow family, which abounds in the tropics and tem- 
perate zones, embraces about 35 genera and some 700 species. 
The genera which make up this very natural family are remark- 
able in their great resemblance in structure. The species are 
herbaceous, shrubby, or arborescent. The flowers, of which 
the hollyhock is a familiar example, are regular, usually solitary, 
but in some cases grow in compound clusters. The fruit of 
nearly all are dry capsules or a collection of one seeded inde- 
hiscent carpels. In addition to their general accordance in 
structure many of the species possess similar properties. A 
great many of them abound in mucilage which is of an innocu- 
ous nature, and nearly all may be used as demulcents in medi- 
cine, as has long been the case with the common mallow and 
the marsh mallow of Europe. When this mucilage is abundant, 
the plants are used for foods, as is the case of the fruit of the 
okra or gumbo (Hibiscus esculentus), and the H. longiflorus of 
India. Other species, while somewhat less nourishing, are ex- 
tensively used for food in different parts of the world. 

Many of the Malvaceae are remarkable for their bark abound- 
ing in bast fibers. These fibers, on account of their tenacity, 
arc used for cordage, paper manufacture, and other purposes. 
In his extensive work on the Useful Fiber Plants of the World, 
Mr. Charles Richards Dodge has enumerated more than 50 
species of malvaceous plants, the fiber of which is known to be 
of value. According to Cavanilles, Malva crispa is well 
adapted for cordage. Sida abutilon is said to be used for this 
purpose, and the Deccan or Ambari hemp (Hibiscus cannabinus) 
is an important export of India. ROVLE states in his botany of 
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the Himalaya Mountains, that quite a number of species are 
adapted for paper making and that Sida rhambifoliay S. rhom- 
baidea^ C sinuaia. Hibiscus tartuosus, H.furcatus, and H.col- 
/ittus all possess serviceable fibers. According to the same 
author Abelmosckus mosckatus has been cultivated for a long 
time on account of it^ musk-scented seeds which he says " are 
used in Arabia to add to cofTee, in India as a cordial, and in the 
Sahrumpore district for clarifying sugar. Hibiscus sabdariffa is 
cultivated for the pleasant acid of its red calyx, while the flow- 
ers of Malva alcea and Hibiscus rosa sinensis are decidedly 
astringent and are used in China and in India for blackening the 
eyebrow's." 

The uses to which the different parts of the cotton plant are 
put are more numerous than one would ordinarily suppose. 
The roots are used in medicine, the bark of the root being val- 
ued for certain purposes. The stalk, in addition to its fuel value 
and use as a fertilizer, contains an important bast fiber which 
may be used for thread, for bagging, as well as for paper manu- 
facturing. The common uses of the lint produced on the seeds 
are so manifold and well known as to need no mention. The 
seeds themselves have important uses in addition to that of 
planting. For years the question of what to do with the surplus 
seed was an important one and thousands of tons were annually 
destroyed. Now they are utilized and as a by-product to cotton 
growing are quite important. According to Grimshaw, in the 
Journal of the Franklin Institute for 1889, a ton of cotton seed 
yields, in round numbers, 1,090 pounds of meats, 890 pounds 
of hulls, and 20 pounds of linters. These linters, which are the 
very fine fuzz adhering to the seed after the upland cottons are 
ginned, are utilized for cotton batting, paper stock, etc. The 
hulls yield bran, which is an important cattle food, fiber for high- 
grade paper, fuel, and ashes which may be used as a fertilizer. 
The meats when crushed and pressed yield about 300 pounds of 
oil and 800 pounds of cake. The cotton seed cake is utilized 
9" ^ '-f ?ind as a fertilizer and takes high rank as both, 

in feeding not only on account of its 
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being a highly concentrated food but on account of certain dele- 
terious principles found in the seed. The crude oil when clari- 
fied gives soap stock and various grades of oils. These oils 
when still more refined give us salad oils that a connoisseur can 
hardly distinguish from the best olive oils, cottolene, oleomar- 
garine, miner's oil, and soap. Of course in the manufacture of 
some of these substances other articles are added but the basis 
is cotton seed oil. When the crude oil is first expressed, it is of 
a dark red or a nearly black color. The coloring matter is 
composed of an oxidizing and an unoxidizing material, the 
former being of a fine purple or violet blue color and the latter 
a golden yellow. The latter, under the name of gossypin, is 
used as a coloring material in various industries, it being insolu- 
ble in water and dyeing well on both wool and silk. 

Going back to the fiber once more, some of the less common 
uses may be mentioned. The cotton fibre is composed of 
almost pure cellulose. If immersed in the proper proportions 
of sulphuric and nitric acids, washed thoroughly and dried, we 
have gun-cotton or pyroxylin, as it is technically known. If 
gun-cotton be dissolved in ether we have collodion, the uses of 
which you are more or less familiar with. If potassium iodide 
be added to collodion and the emulsion spread upon a glass plate 
and then dipped into a solution of silver nitrate a photographer's 
plate is secured. 

The principal product of the plant, the cotton of commerce, 
has been known from very ancient times and its consumption 
has kept pace with the progress of the arts and with civilization. 
In what land and at what period of antiquity cotton was first 
used will perhaps never be known. It is not a native of a sin- 
gle region nor was its early use confined to a select tribe or race 
of people. Hindoo literature mentions cotton weaving at least 
30 centuries ago and Peruvian and Aztec burial customs have 
preserved to us cotton cloth from early times. HERODOTUS, 
writing of India, which he is thought to have visited about 450 
B. C, says "There are trees which grow wild there, the fruit of 
which is a wool, exceeding in beauty and goodness that of sheep. 
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The Indians make their clothes of this tree wool." Again he 
speaks of Xerxes' army being clothed in cotton clothes. The- 
OPHRASTUS, who wrote more than 300 years B. C, mentions, in 
his History of Plants, the growth of cotton in India and says 
** The trees from which the Indians make cloth have a leaf like 
that of the paper mulberry. They set them in plains arranged 
in rows so as to look like vines in the distance ". Aristobolus, 
a contemporary of ALEXANDER the Great, and Nearchus, his 
most famous admiral, both mention the use of cotton in such a 
way that no mistake in the identity of the plant can be made. 
Plinv also describes the plant and QuiNTlUS CURTIUS does the 
same. These and many other references show that the produc- 
tion of cotton cloth was an important industry in India for per- 
haps 1,500 years before the Christian era and for an equal 
number of years after, India was the center of the cotton indus- 
try. Here with a short staple cotton, primitive distaffs, and 
rude looms, fabrics were produced of such fine quality as not to 
be equalled until within the last half century. The fineness of 
some of these goods seems to have impressed all early visitors 
to the Orient and their descriptions seem almost meaningless or 
merely poetic fancy. One writes that " When their muslin is 
laid upon the grass to bleach and the dew has fallen upon it, it 
is no longer discernible ". Another calls them ** Webs of woven 
wind ". Asia seems to have been the continent and India the 
country where this important product was first utilized in the 
Old World, but we find it was growing and being used in the 
New World at the time of the Discovery and the leaders of the 
various Spanish Conquests in the New W^orld found it furnish- 
ing the principal raiment wherever they went. It seems proba- 
ble that an article so admirably adapted to supply man with 
clothing must have had several independent origins. The mate- 
rial was the same, the wants the same, and man's inventive 
genius quickly utilized what nature had primarily intended, in 
the economy of the plant, for another purpose. 

Much discussion has taken place as to the early presence of 
cotton in Egypt. Mummy cases have been rifled and burial 
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clothes examined by the microscope and with chemical reagent 
in the hope that this question might be solved. The weight of 
the evidence seems to show that the burial wrappings from the 
early Egyptian tombs are linen but this does not necessarily 
imply that cotton may not have been used for other purposes 
while interdicted for use in burial by religious or other ritualis- 
tic regulations. 

Whatever may have been the distribution of cotton prior to 
that time, we certainly find the conquest of India by ALEXAN- 
DER served to give great impetus to its spread, for Plinv and 
others writing about' 400 years later, or near the beginning of 
the Christian Era, mention the cultivation of this important 
crop in many regions. It has since spread until now the cotton 
belt may be said to extend around the world, embracing 35 de- 
grees of latitude on each side of the equator. Various modifi- 
cations due to economic and climatic conditions are known to 
exist in this wide belt but of these we may speak in another 
place. 

The genus Gossypium to which cotton belongs is separated 
from the other genera of the Malvaceae by the presence of three, 
sometimes in cultivation four, leafy bracts that subtend the 
calyx, and by the seed being more or less covered with wool. 
These bracts are usually rather large and coalescent, their free 
ends being more or less dentate, lacinate, or sometimes nearly 
or quite entire. 

It is when one undertakes to describe the species of Gossyp- 
ium that real trouble begins. On account of their great varia- 
bility the species are difficult of limitation and numerous attempts 
have been made to classify them. LlNN.EUS described five 
species. LAMARCK added three to this number and PoiRET 
four more. In 1824 DeCandolle enumerated 13 species in 
the Prodromus and ROXBURG added two more. Eight others 
were included with the above list by Walpers, and AUGUS- 
TINO TODARO, who published in 1877 ^ ^^^Y exhaustive mono- 
graph of the genus, described 52 species with two more classed 
as uncertain. In that monumental work of systematic botanical 
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bibliography, Index Kewensis, 42 species are recognized, very 
few of which are of economic importance, and mention is made 
of 88 others that have been reduced to synonyms, most of them 
being synonyms of species in cultivation. Dr. BUCHANON 
Hamilton sought to simplify the matter by reducing all culti- 
vated form to three species, G. album if the seed bore an inner 
layer of very short, closely adherent lint, as is the case with the 
Indian and the American Upland cottons, and G. nigrum if the 
seed is black after removing the long, fine lint, as is the case 
with Sea Island and Pernambuco cottons. A third species, G. 
croceuvt, depended upon the tawny character of the lint. This 
very simple classification would have proved most excellent had 
it not been for the fact that the black seeded cottons would under 
some conditions develop an abundant inner lint, and tawny cot- 
.tons, commonly called Nankeen, are not uncommon colors for 
the lint of both of the other species. The great variability and 
tendency to hybridize make it very difficult to determine as to 
what species a given plant may belong. No cultivated plant 
responds so quickly to ameliorated conditions of soil, climate, 
and cultivation as does the cotton plant and to this fact is due 
much of the confusion as to species and varieties. 

The two great types of cultivated cottons are : those having 
the individual seed free from one another, and those in which 
the seed of each cell are more or less adherent in a reniform 
mass. From this character this group is commonly referred to 
as the kidney cottons. For the most part the plants of this 
^roup arc perennial and are grown in tropical or subtropical 
regions. The plants arc pruned each year after the second or 
third and continue to yield profitably for from five to eight 
years. In this country only the herbaceous cottons are grown 
and your attention is especially invited to this series, leaving 
aside the interesting group of arborescent forms, the growing 
period of which is too long for our climate. The two classes of 
cotton grown in this country are Sea Island and the Upland, 
popular names derived to some extent from the regions in which 
they are cultivated. These are usually said to have been derived 
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from the two species, Gossypium barbadense and G, herbaceum 
respectively, 

The celebrated Sea Island cotton that is grown to such supe- 
rior excellency along the South Carolina and Georgia and Flor- 
ida coasts is by almost unanimous consent believed to be derived 
from G. barbadense. 

The source of the upland cottons of this country and the vast 
series of forms grown in India is of less certainty and this is one 
of the puzzles that will perhaps never be solved. Most of the 
American botanists have considered the various forms of upland 
cotton to have been derived from Gossypium herbaceum, while 
many European and Asiatic students of the subject maintain that 
G, herbaceum is an Asiatic species. There has been described 
a species, G. hirsutum, which is now generally considered a 
synonym of G. herbaceum. This is said to have been described 
from America and some botanists propose it as the original of 
the American short staple cottons as distinguished from the 
long staple or Sea Island. If this view be accepted and the 
synonymy recogized, we iiave an example of simultaneous evo- 
lution of a species in opposite portions of the globe. The 
writer is inclined to believe that what is generally called G. her- 
baceum is not a definite species but it has been developed by 
cultivation and selection from perhaps a number of species and 
it represents not a well marked species but a group of hybrids 
and forms more or less closely related. Nor is he willing at this 
time to agree with ROYLE that G. barbadense is the source of all 
American cottons. The differences between the long and short 
staple cottons are so marked as to seem to be fundamental. It 
is true that numerous hybrids between the two have been pro- 
duced but it requires more than change of location and method 
of cultivation to overcome the radical differences between the 
short staple upland cotton with its green seed and closely ad- 
herent fuzz, and the long staple Sea Island with its smooth, 
black seed. 

The weight of evidence seems to indicate that Sea Island Cotton 
originated in some of the lesser Islands of the West Indies and 
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it appears from some old records that it was brought from the 
island Anguilla to the coast of the Southeastern United States 
in 1 789. This was the Gossypium barbadense first described by 
Plunkenet in 1695 and the name was retained by LlNN.€US. 
Whatever its origin, it is the most excellent of all cottons and 
has been introduced under various names into nearly every cot- 
ton growing region, being known as Barbadoes cotton, Mauri- 
tius cotton, Bourbon cotton, etc., dependent upon the place 
whence the seed was obtained. It has been successfully intro- 
duced into Algeria and Egypt, and for some purposes the 
Egyptian varieties developed from American seed compete very 
successfully with the product of our coast country. According 
to Humboldt, Sea Island cotton requires a climate ranging 
from 68^ to 82*^ F., and the best conditions for its growth are 
found below 34° North latitude. The upland cottons can be 
grown at higher latitudes, a summer temperature of 73° to 75° 
and a winter temperature of about 46° or 48^ F. being its limit- 
ing condition of temperature. Cotton is economically grown in 
the United States as far north as 37° N. L., 40° in Europe, and 
46^ in Astrachan. It has been successfully grown in the United 
States as far north as Pennsylvania and Delaware, but the con- 
ditions are such as to make it no longer profitable. It has 
been said that at the time of the Revolution the home grown 
cotton was sufficiently abundant in Pennsylvania to supply the 
domestic needs of the state, and as late as 1864 upland cotton 
was one of the most profitable crops on the eastern shore of 
Maryland. As regards elevation, HUMBOLDT states that cotton 
is grown at an elevation of 9,000 feet in the tropics. In Mexico 
at 19° 22' N. L., it flourishes at 5,500 feet and in the Hima- 
layas it has been grown at an elevation of 4,000 feet. However, 
the best cotton in the world, the Sea Island, comes from the low 
lying islands along the coast of South Carolina and Georgia and 
Florida, where the land is but a few feet above sea level and 
where at times the tides and storms drive salt water over the 
fields. In Egypt the best product comes from the Delta region, 
while the Mississippi Delta is also famous for the quality of its 
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product. It is often claimed that the quality of cotton improves 
in proportion to its nearness to the sea. That more than prox- 
imity to the sea is required is shown by RoYLE, who says that 
the Pernambuco cotton is improved as the cultivation recedes 
towards the interior. He also states that latitude cannot affect 
the quality to any appreciable degree, for about the poorest cot- 
ton in the market comes from Java where it is grown nearly 
under the equator, while that of Guiana and Brazil, of nearly the 
same latitude, ranks second in quality. The product grown on 
the island of Jamaica at about 20^ N. L., is far inferior to that 
of Demerara nearer the equator. In India, in closely contigu- 
ous provinces, the character of the staple varies widely, and as 
has already been said, the best in the market comes from South 
Carolina and Georgia near the northern limit of profitable 
growth. 

According to Heuze the time required for the maturity of a 
cotton crop is divided about as follows : From seeding time to 
flowering, New Orleans 80 to 90 days. Sea Island 100 to no 
days; from flowering to maturity, New Orleans 70 to 80 days 
and Sea Island about 80 days, making the total growing period 
of from five to six months. The same authority says that the 
best average daily temperature for the growth of the cotton is 
from 60° to 68° F. during the period of from germination to flow- 
ering and from 68° to 78° F. from flowering to maturity. Dr. 
Wight, in accounting for the very manifest inferiority of Indian 
cottons, as compared with American fiber when grown from the 
same lot of seed, says it is due to the fact that under the conditions 
in which cotton is grown in India there is a constantly diminishing 
temperature instead of an increasing one during the period of 
greatest growth. 

Too much moisture is detrimental to the production of a good 
crop, in that it tends to greatly increase the vegetative growth 
of the plant and causes too great production of bolls for perfect 
development. On the other hand a drouth is equally as harm- 
ful in its effect in reducing the number of bolls set. Different 
varieties vary in the degree of moisture and dryness best suited 
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to their growth, so that what is just the right degree for one may 

prove excessive for another. It is only by careful attention to 

'^ all the requirements of the plant that the best results are secured. 

■• As an example of what well directed efforts may accomplish in 

;; *^ improving the qualit\- of this crop, your attention is invited to 

I . one of a number of instances known to the writer. On James 

Island, just across the bay from the cit>' of Charleston, S. C, 

Mr. \V. G. HiNSON produces a qualit}* of Sea Island cotton that 

commands a price usually about three times that of the 

ordinar\* market crop, and buyers are always anxious to secure 

the output of his plantation. He has succeeded in breeding up 

a race of unexcelled merit in the following manner. Each crop 

is grown from seed the original parents of which were chosen 

three years before. Shortly before time for the first gathering 

jjt' he goes through his fields and selects the plants which most 

3 , nearly approximate to his ideal of form, vigor, productiveness, 

^{ ' and qualit}- of staple. From these plants the seed are saved 

^ and planted the next year in a field to themselves. Again the 

'} selective process is repeated and all plants that have departed 

from the ideal are pulled up and thrown away, only a select few 

being left for the second year's planting, which is a repetition of 

^ [^ the first. From the accepted plants of the third generation the 

^' seed is gathered for the main crop. This method has been rig- 

H' . orously followed since shortly after the Civil War and combined 

with the most intensive methods of culture Mr. HiNSON makes 

cotton growing very profitable. So famous have his strains of 

Sea Island cotton become that the entire crop of seed is sold for 

/-.'. planting not only to his neighbors but is sent to remote parts 

of the world. 

Many wonderful tales are printed in the agricultural press 
respecting the origin of some of the more or less highly prized 
varieties. For several years the Bamia, a highly prized Egyptian 
cotton, was popularly believed to be a hybrid between Sea 
i# Island cotton and Okra and at the present time there is being 

exploited in certain portions of the South a so-called *' limbless 
.: . cotton," the advertised history of which embraces the hardships 
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and dangers of a trip to Central Africa and the wreck of a ship, 
resulting in the loss of all but a few seeds, etc. While both of 
these varieties have desirable qualities, it is well known that they 
are the results of selection and the stories were invented for 
selling purposes only. This fictitious practice is not of recent 
occurrence only. Tales quite similar account for the origin of 
varieties now more than half a century old. One is that seed 
was sent from Mexico to this country in the bodies of dolls, the 
government forbidding the sale or export of seed of this valua- 
ble variety. 

In 1896 the United States Department of Agriculture at- 
tempted to record the varieties of cotton in cultivation at that 
time, and 130 more or less distinct forms were described. As 
illustrating the instability of varieties it may be of interest to 
state that of the 58 varieties mentioned in the Tenth Census not 
more than 1 5 have been grown during the past ten years and 
only six varieties which were popular in 1880 are in common 
cultivation at this time. While particular varieties may disap- 
pear in a short time, the general type is preserved and it is said 
that the varieties of Indian cotton that have descended from 
American seed sent there in 1844 have returned practically un- 
changed and the type can readily be recognized in varieties once 
common in this country. 

The first thing noticed in comparing samples of cotton is the 
difTerence in length and fineness of the fibre, and upon these 
factors the commercial grading of the crop almost entirely de- 
pends. The principle varieties of cotton vary in respect to the 
length of the fibre within rather constant limits, dependent upon 
soil, culture and atmospheric conditions. The fibre of Sea 
Island cotton averages 1.6 inches in length, Egyptian 1.4 inches, 
New Orleans and Texas i inch, and Upland 0.9 inch. Native 
Indian varieties average 0.8 inch or less, while fibre grown in 
India from American seed is usually about o.i inch shorter than 
the same grown in this country. In diameter the fibres vary 
from .0006 inch in Sea Island to .00084 in native Indian cotton, 
o^ from ttsW to xirW o^ an inch in diameter. In general the 
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longer the fibre the less its diameter, and there is a greater vari- 
ation in diameter than in length of fibre. 

The growth and structure of the fibre is quite interesting. If 
a very immature boll be cut transversely, the cut section will 
show that it is divided by longitudinal walls into three or more 
divisions and the seed will be seen attached to the inner angle 
of each division. The seeds retain this attachment until they 
have reached a nearly mature size and the growth of lint has 
well begun. The attachments to the ovary wall are now ab- 
sorbed and by the increasing growth of the lint, the seeds are 
forced to the center of the cavity. The development of the fibre 
begins at the end of the seed farthest fi-om the attachment and 
gradually spreads over the seed as the process of growth con- 
tinues. The first appearance of the fibre occurs a considerable 
time before the seed has attained its full size and seems to com- 
mence with the development of cells on the surface of the seed. 
These cells have their origin in the second layer of tissue and 
force their way through the epidermal layer which is gradually 
absorbed. The cells which give rise to the cotton fibre are 
characterized by the thickness of the cell wall when compared 
with their diameter. 

In their earliest stages the young fibres are circular in section 
but with their increase in length the walls for a time become 
thinner and collapse. With the opening of the boll there is a 
condensation of the liquid cell contents, which by being depos- 
ited on the inner side of the cell walls gives them greater thick- 
ness and density. BOWMAN, claims that this deposition, which 
is unequally effected, and the pressure in the boll aids in caus- 
ing the twist of the fibre. The twist in the fibre seems to be an 
acquired character not possessed by many of the wild cottons, 
and it is this character that readily distinguishes the cotton fibre 
from all others of animal or vegetable origin, and to this is due 
its adaptability for spinning. Other plants, as the silk cotton 
tree, Bombax ceiba, the Eriophorums, and the milk weeds, have 
fibres as long and delicate as cotton fibres, but lacking the twist 
they have not been successfully spun into thread or yarn. 
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The fertilization of the flower offers some interesting phases. 
The mallows are generally said to have their pollen ripened be- 
fore their stigmas are receptive. Baron von Mueler in his 
Select Extratropical Plants says ** The flowers of Gossypium 
herbaceum are fertilized by visits of the ruby-throated humming 
bird and by numerous insects." Dr. William Trelease, who 
has made an extensive field study of the subject, says, " The 
reproductive organs are so placed that on the expansion of the 
corolla, pollen is usually deposited on the stigmas, self-fertiliza- 
tion being thus secured." The corolla of the Upland cotton is 
generally of a creamy-white color when it first opens, later in 
the day it becomes tinted with pink or rose, and on the second 
day it becomes a deep rose when it falls to the ground. When 
self-fertilization is apparently the rule, the reason for such a con- 
spicuous flower seems unnecessary. Darwin has shown, how- 
ever, that when fertilization is provided for, occasional crossing 
is often of sufficient importance to warrant the production of 
large and conspicuous corollas and the presence of nectar and 
fragrance to induce animals to visit the flowers, thus securing 
cross-fertilization. According to Dr. Trelease this is what is 
done in the present case. He says, "There is reason for believ- 
ing that fertilization occurs during the first day of blooming, and 
this being the case, insects are not needed by the flower more 
than a day old." But why should the color change so markedly 
as the flower advances in age? Many cases might be cited 
where the color of a corolla is intensified after the fertilization 
of the flower. The most satisfactory explanation of this phen- 
omenon is ** that by their varied, lasting, and augmented color- 
ation, flowering-visiting animals are attracted to the plant, but 
instinctively, or by experience, only the younger flowers are 
visited, the guest readily distinguishing them from the older 
ones by their color." Although the flowers are said to be self- 
fertilized, Dr. Trelease reports noticing many insect visitors. 
Honey bees, bumble bees, sand wasps, beetles, butterflies, as 
well as a number of other insect visitors are recorded. They 
are plainly attracted to the flowers either for nectar or pollen, 
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both of which are abundant. " In thus collecting pollen and 
nectar, these insects, with the exception of the butterfly, coming 
in contact with both anthers and stigmas, become well dusted 
with pollen, which necessarily was transferred from flower to 
flower." In this way self-fertilization is unquestionably assisted 
and many crosses doubtless result. 

Having paid considerable attention to the early history of 
cotton and sketched at some length the more important botani- 
cal facts connected with the plant, let us, before closing, consider 
briefly some of the economic facts pertaining to the cotton 
industry. Cotton growing is an important industry in about a 
dozen different countries, the most important of which, in order 
of production, are the United States, India, Egypt, Russia, Brazil 
and the West Indies. 

Of a world's production in 1895 o^ abou ti3 million bales, the 
United States produced about 9 million bales of which nearly 
three-fourths were exported, the value of the exports being in 
round numbers 200 million dollars. While Sea Island cotton 
has been cultivated in the United States but little more than a 
century, upland cotton has been grown almost from the time of 
the settlement of Jamestown. In 1784 eight bags of cotton 
shipped to England were seized on the ground of fraudulent im- 
portation, the laws of England at that time requiring imports to 
be carried in the ships of the country from which the product 
was exported. The excuse given for the seizure was *' That so 
much cotton could not be grown in the United States." 

Cotton was grown for about 175 years in this country before 
the industry became at all important, and the history of the ex- 
tension of this crop through the Colonies and States is extremely 
interesting but lack of time urges us to hasten on. 

The great stimulus to cotton production was the invention of 
a number of machines whereby the cost of production and 
ability to handle the crop were materially changed. The jenny 
of Hargraves (1767), the frame of Arkwright (1769), the 
mule jenny of Crompton (1776) and the power loom of 
Cartwright (1785-92) so revolutionized the manufacture of 
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cotton fabrics that the supply of cotton must of necessity be 
increased to meet the demand. Hand picking and crude im- 
plements for separating the fibre from the seed had about 
reached the limit of their ability to supply the market when 
Whitney's sawgin (1793) rendered it possible to meet the in- 
creased demand and the American production was increased 
more than 1 100 per cent, in ten years. By the steady advance 
in the efficiency of machinery, the extension of the cotton area 
and better methods of cultivation, the annual cotton crop of the 
United States is now nearly 11,000,000 bales of 400 pounds 
each. India produces about 3,000,000 bales a year and Egypt 
a little less than 1,000,000 bales. During the Civil war, when 
exportation of cotton from this country was shut off and the 
price jumped from 13 cents a pound in 1861 to over a dollar a 
pound in 1864, great efforts were made in many countries to 
build up a cotton trade that would eventually supplant the 
American. So long as prices were abnormally high, cotton was 
grown in the whole Mediterranean region, Indian production 
was stimulated, and Australia was lauded as the future empire 
of King Cotton, but with the return of peace the planters repaired 
to their plantations and within less than ten years we were ex- 
porting more than before and at the same time home consump- 
tion had increased with even greater rapidity. The United 
States thus quickly reasserted her supremacy in cotton produc- 
tion. Can she maintain it in the future? For the near future 
she unquestionably can if she so desires, but it must be recog- 
nized that Brazil and Mexico on this continent have vast possi- 
bilities if properly developed, and the Dark Continent may learn 
to utilize the vast areas of agricultural lands said to exist in the 
Soudan and elsewhere. Asiatic Russia is advancing rapidly and 
the production there has increased so that Russian imports have 
fallen off 50 per cent, in ten years. These countries together 
with Egypt and India, to say nothing of the unknown possibili- 
ties of regions south of the equator, may in time compete closely 
with us in production of raw cotton, but perhaps by that time 
the whir of countless spindles and the hum of many looms may 
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take the place of the shout and song of the field hand and this 
country become the cotton manufacturer for the world. 



The President. There is opportunity for any who are inter- 
ested in this subject to ask any questions of Dr. EVANS. Shall 
we proceed to the next paper? American- grown Egyptian 
Cotton, by Mr. Lyster H. Dewev, of the United States De- 
partment of Agriculture. [Applause.] 
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AMERICAN-GROWN EGYPTIAN COTfON. 

Lyster H. Dewey, Washington, D. C. 

ORIGIN. 

Nearly all of the fifteen or twenty varieties of cotton now cul- 
tivated commercially in Egypt have been developed more or 
less directly from the Sea Island cotton of this country. One 
or two varieties are said to have been obtained from cotton 
grown in India, but these have doubtless been cross-fertilized 
with pollen from other Egyptian varieties giving a strain of the 
Sea Island type. Although different varieties of Egyptian cot- 
tan differ from each other in habit of plant and character of lint 
quite as much as do the different varieties of American upland 
cotton, they all exhibit in a more or less marked degree char- 
acters akin to those of the Sea Island cotton. 

DESCRIPTION OF PLANTS. 

The plants are generally large with long graceful limbs. The 
flowers are large, of a beautiful yellow color, remaining half 
expanded in the form of a bell. They are followed by compar- 
atively small bolls, which in nearly all cases are only '* three- 
locked ", that is, have only three cells or parts to the seed-pod, 
instead of five, the usual number in the bolls of our upland 
cotton. The seeds are black or coffee colored and nearly free 
from adherent fuzz, except a tuft of green at one end in some 
varieties. In all of these characters Egyptian cotton resembles 
Sea Island cotton, indicating plainly their close relationship. 

An examination of five living plants, taken this morning from 
the trial grounds of the Department of Agriculture on the 
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The lint, averaging about 1.4 inches in length, is about 0.2 
inches shorter than average Sea Island, and about 0.5 inch longer 
than the average American upland cotton. Several long staple 
cottons cultivated in this country exceed the Egyptian in length, 
and the Sea Island and long staple varieties usually exceed it in 
fineness. 

The characters that render it especially valuable are its strength, 
combined with softness, lustre, elasticity, its soft oily feeling, its 
ability to take dyes, and its well developed twist. Although 
resembling the lint of Sea Island cotton more than that of 
American upland, it has developed fixed characters which clearly 
distinguish it from the lint of any cotton grown on a commercial 
scale in this country. 

I will pass around some of the specimens of lint from central 
Arkansas and northern Georgia produced this season from seeds 
imported last spring. In this box is a sample of lint from plants 
of the sixth generation in America, raised by Mr. Wentworth 
in Texas. 

CONDITIONS IN EGYPT. 

These peculiar characteristics have been produced by many 
years of cultivation in Egypt, where the conditions are radically 
different from those in the cotton-growing states in this country. 
Nearly all the Egyptian cotton is grown in the Nile Delta be- 
tween Cairo and Alexandria, and in the province of Fayoum on 
the west side of the Nile about forty miles above Cairo. It is 
all grown under irrigation. From the time the cotton plants are 
up in March until the last lint is picked in November there is 
practically no rain in Egypt. The annual rainfall at Cairo is 
only 1.5 inches, and at Alexandria on the coast only 7.8 inches. 
Nearly all of this rain comes during the winter months. The 
air is exceedingly dry. Even the records from Phoenix, Arizona, 
do not indicate a mean relative humidity as low as that in Egypt. 
The temperatures in Egypt usually exhibit a wider range between 
daily maximum and minimum, or the warmest part of the day 
and the coldest at night, but the average is not essentially differ- 
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ent from the average temperature in the Gulf coast region. The 
soils on which cotton is raised in Egypt are usually very fertile, 
but often decidedly alkaline. 

These conditions have produced Egygtian cotton in Egypt. 
They have produced a fiber that for certain purposes is superior 
to any other fiber known. 

DEMAND. 

The demand for Egyptian cotton is increasing, and it seems 
likely to so continue as long as there is a demand for fine qual- 
ities of knit goods and for mercerized cotton and other novelties 
for which this fiber seems best adapted. Its production in Egypt 
is limited to the area that can be irrigated. The greater portion 
of this land is said to be now occupied, therefore no very marked 
increase in its production may be expected from that source. 
It has not been grown commercially elsewhere, and it is doubt- 
ful whether conditions, including climate, soil, labor and directive 
talent, can be found in other countries more favorable for its 
production than in the United States. The demand for Egyptian 
cotton is increasing in Europe, and there appears to be a good 
prospect of a ready market for all good fibre of this class that 
may be produced. 

CAN IT HE PRODUCED IN THE UNITED STATES? 

The question as to whether or not it can be successfully and 
profitably produced in this country seems well worthy of con- 
sideration by the planters, and it is also a question that should 
deeply interest the spinners. This question involves two impor- 
tant corollaries, (i) Can a fibre be produced here which will 
be of the same cjualily as that imported? (2) Can the plants 
producing this fibre be made to xield it in such quantities that 
the cultivation of Egyptian cotton shall be as profitable as the 
cultivation of upland cotton or of other crops? Numerous trials 
have been made, but the second corollary has not yet been an- 
swered definitelv. 
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F.gyptian (.'niton, variety known as ** Jann(»vitrh *', showing; rescinhlanoi: to Sea Island 
Cotton in forms of leaf and flower. 
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Sea Nlaiul (.'otlon. Klf^\\crs (yellow) ln.'ll->haj>c«l. 
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American Upland Cotton, unlike Ej^yjitian Cotton in the >liort, hroad lobes of the leaves 
and the open flowers. (Flowers white, changing to pink.) 
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EARLY EXPERIMENTS. 

As early as 1867, seed of Egyptian cotton was imported by 
the United States Department of Agriculture and distributed 
among the planters of the South. The results of more than 
fifty trials, made in all the states from North Carolina to Texas, 
are contained in the reports of the Department of Agriculture 
for 1867 and 1871. In one or two instances in southern Lx)uis- 
iana the cotton proved satisfactory, but in most instances it pro- 
duced little or no lint. The plants were generally found to be 
vigorous and drought-resistant, and to have many superior char- 
acteristics even where little or no lint was produced. Where the 
longer seasons permitted the lint to mature, it was recognized 
as finer, stronger, and in many respects better than that produced 
by American upland cotton. 

RECENT INTRODUCTION OF SEED. 

No further extensive experiments in co-operation with the 
general government were undertaken until 1892. In that year 
and during the two succeeding years the United States Depart- 
ment of Agriculture imported and distributed seeds of three 
varieties of Egyptian cotton, Abbasi, Bamia, and Mit-Afifi. 
These were tried at the Experiment Stations in each of the cotton- 
growing states, and also on many private plantations. In nearly 
all instances where results were reported, the trials were regard- 
ed as failures. Very few of the private planters saved seed for 
further trial. In southern Texas, Mr. W. H. Wentworth, 
attracted by the superior quality of lint, saved seed and contin- 
ued the cultivation, although he. obtained the first year only 75 
pounds of seed cotton from three acres. In 1895 Mr. WENT- 
WORTH cros^-pollinated Mit-Afifi Egyptian cotton with Myer's 
Big Boll, a Texan variety, obtaining a hybrid which produces 
larger and more numerous bolls and a fiber almost like the im- 
ported Egyptian, except that it is lighter in color than Mit-Afifi. 
Continued selection from the best plants produced by this hy- 
brid have developed a promising and pretty well fixed type. 

Last spring seeds of five different varieties of Egyptian cotton 
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were imported and sent out for trial by the Section of Seed and 
Plant Introduction in the Department of Agriculture. One of 
these varieties, known as ** Jannovitch ", is of recent devel- 
opment in Egypt, where it is claimed by the best planters 
to have superior merits. This was sent for trial to nearly 
one thousand different planters in the Southern States. Com- 
paratively few reports of these trials have been received as yet, 
as the season for picking is scarcely over and most of the reports 
will be deferred until the cotton is ginned. In the coast regions 
of Texas, where the conditions in normal years are more nearly 
like those of Egypt than are those of other cotton-growing re- 
gions, the trials this year were ruined by excessive rains, insects, 
and in a few instances by the Galveston storm. In spite of un- 
favorable conditions, 80 pounds of seed cotton were obtained 
from one small plat of less than half an acre at Victoria, and the 
seed will be saved for next year's planting. A few plants grown 
at Lake Charles, Louisiana, grew to a height of five to eight 
feet, and produced an abundant crop of well developed bolls. 
At Belle Hellene, twenty miles below Baton Rouge, an acre of 
Jannovitch cotton planted in rows six feet apart attained a height 
of six to twelve feet, but the bolls were comparatively few and 
scattered on the long, slender branches. At Judsonia in the 
White River Valley in Arkansas a planter who made a very care- 
ful test of the Jannovitch cotton claims that he can easily grow 
it there so as to produce at least half a bale per acre. Very fa- 
vorable reports have also come from Godwinsville in central 
Georgia, from one or two points in the coast region of the Car- 
olinas, and from Abbeville in southern Louisiana. No definite 
reports have thus far been received from Florida or from the 
irrigated regions in Arizona and California. 

EXPERIMENTS IN HYBRIDIZATION. 

For the purpose of obtaining varieties of cotton adapted to 
the conditions in this country, more prolific than that grown 
from imported seeds and yet producing the superior qualities of 
lint, efforts are being made to breed up new types by means of 
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hybridization and selection. Prof. P. H. Mell, director of the 
Experiment Station at Auburn, Alabama, has been carrying on 
work along these lines several years with very promising results. 
During the past three years Mr. H. J. WEBBER, in charge of the 
work of plant breeding in the United States Department of 
Agriculture, has conducted some very careful experiments in 
hybridizing cottons. It requires several years of careful selection 
to fix types thus obtained, but the objects sought are well worth 
the effort, and it is eve^ possible that a lint may be produced by 
this means in the United States which shall be superior to that 
imported. 

OBSTACLES YET TO BE OVERCOME. 

Although much progress has been made, there are still 
some difficulties in the way of commercial production of 
Egyptian cotton in this country. One of the most important 
difficulties is the low yield as compared with American upland 
cotton. In Egypt it is claimed that a yield of 500 to 600 pounds 
of lint, or somewhat more than a bale per acre, is obtained from 
the best varieties on average soils. The highest yields of Egyp- 
tian cotton in this country, so far as recorded, are little more 
than half a bale per acre, while two bales per acre of American 
upland cotton are often obtained under particularly favorable 
conditions. 

A second difficulty is found in the small bolls. Cotton pickers 
object to picking the cotton from these small bolls, which con- 
tain but little more than half the amount of lint obtained from 
upland cotton. The bolls are usually scattered on the large 
spreading plants, which increases still further the difficulties of 
picking. 

In this American upland plant it will be observed that the 
bolls are large enough and thick enough to be plainly evident and 
a person does not have to walk clear around the plant in order to 
be able to pick it. The Egyptian plants grow to such a height, so 
large and spreading, that it is more difficult to pick the cotton. 
Furthermore, our American cotton fluffs out. Nearly all our 
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cotton in the South is picked by colored people, and they like to 
see what they are going to get. The Egyptian cotton grows very 
compact, and although it weighs more in the picking bag than 
the same bulk of upland cotton, it does not make so much of a 
show. They will rarely pick this for less than $i.oo per hun- 
dred pounds, while the price for upland ranges from 40 to 75 
cents per hundred pounds. I ^ill pass around some samples of 
bolls. These long pointed bolls are of Abbasi and are among 
the largest produced by Eg>'ptian varieties. These are Russell's 
Big Boll and are types of the largest American upland. Our 
American cottons sometimes have five, sometimes four locks 
to the boll ; the Egyptian almost universally only three. 

The results of experiments in careful selection carried on thus 
far seem to warrant the hope that these objections may be over- 
come. By carefully selecting seeds for planting with these defi- 
nite objects in view more prolific plants may be obtained, with 
larger bolls and a more compact habit of growth. It is not to 
be expected that Egyptian cotton may be grown successfully in 
all parts of the cotton belt. The long staple cottons which thrive 
in the alluvial soils of the Mississippi delta do not grow well in 
the red clay hills of the Piedmont region. 

Scarcity of labor and high freight rates may prevent the pro- 
fitable production of this cotton at the present time in some of 
the irrigated regions of the Southwest adapted to its cultivation. 

These objections are not insurmountable, however. Indians 
may be taught to pick cotton as they now pick hops on the 
Pacific coast. In fact, the Moqui Indians of Arizona have cul- 
tivated cotton for domestic use ever since the white people have 
known them. If freight rates are too high to bring the lint east, 
mills may go where the cotton is raised, as a mill has gone to 
St. George in southwestern Utah. 

A roller gin must be used to obtain lint of the same quality as 
that imported from Egypt. There are at present few roller gins 
in use in this country outside of the coast region ot South Car- 
olina, Georgia and Florida, where Sea Island cotton grows, 
and a very small number in the Delta region, used to gin some 
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of the long staple varieties. Inventive genius is at work on 
roller gins, however, and if there should be a demand for them, 
there is no doubt but that better gins will be supplied than are 
now used in Egypt. 

The last serious difficulty that I shall mention in the way of 
American-grown Egpytian cotton is the market. One planter, 
who has been offered 15 cents per pound in the Memphis mar- 
ket for his Egyptian cotton grown this year, asserts that if he 
could be assured of a certain market for this kind of cotton, he 
would make it his principal crop. It has been difficult for 
those who have raised a small quantity of Egyptian cotton in an 
experimental way to obtain a market for it, or even obtain an 
estimate as to its value. Cotton buyers do not like to handle the 
small lots for which there is an uncertain market, and spinners 
do not want it for fear it will not be of even quality, or can not 
be used together with the imported fiber. 

To overcome this difficulty, manufacturers and growers must 
come into more direct communication. It may well repay a 
manufacturer to sacrifice a little time to examine and pass judg- 
ment on a few samples of lint, if by this means the cultivation 
of products which are now imported may be encouraged. 



The President, Is there any one who desires to ask any 
questions touching the subject? If not, the next paper in order 
is, America's Textile Industry. — A Southern View, by Mr. 
Richard H. Edmonds, of Baltimore, Md. [Applause.] 

Mr. Richard H. Edmonds. Five years ago, when at Atlanta, 
you did me the honor to ask me to read a paper on The Growth 
and Development of the Textile Industry in the South. At 
that time the South had three million cotton spindles, and it 
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was regarded as somewhat of a visionary prediction when it 
was stated that by 1900 the South would probably have five 
million spindles. The five million mark has been more than 
reached. On September i, 1900, the South had 4,800,000 
spindles in operation and 1,500,000 spindles were being added to 
new and old mills, which will give it for the present season prac- 
tically 6,000,000 spindles in operation. It is not, however, so 
directly of the South or the growth of the South that I want 
to talk today, but rather to present a few points that bear on the 
past, the present and the future of the American textile industry. 
I speak to men who know it from practical experience — men 
who know far more than I do about the practical side of it, but 
there are some phases of the old or ante-bellum South which 
bear on the future of this industry possibly not generally under- 
stood. They indicate that the progress of today is but a revival 
of the spirit then prevailing and in this light are of national 
interest. 
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AMERICA'S TEXTILE INDUSTRY.— A SOUTHERN VIEW. 

Richard H. Edmonds, Editor of the Manufacturers' Record, 
Baltimore, Md. 

On October isth, 1849, ^ resident of Florence, Ala., discuss- 
ing the relations of the North and South and the coming in- 
dustrial development of the South, and recognizing the interde- 
pendence of various parts of the country, showed his foresight 
in the following words: — ** Already I hear the notes of prepara- 
tion, but it is not the clash of arms or the shrill notes of the 
clarion that fall on the ear. It is the sound of the loom and the 
artisan's hammer ; it is the heavy breathing of the steam engine 
and the whirling of water wheels. They are preparing to throw 
off the shackles of dependence, to manufacture their own goods 
and to use their own ships." 

These words but typify the awakened industrial spirit of the 
South, which in the early days of the colonies had been as strong 
even as in New England, but which for the first half of this cen- 
tur>' had found its field of activity in great plantations rather 
than in great factories. Once again, however, the tendency had 
turned to factories, and a dozen or more great conventions were 
held in the South between 1840 and 1857 ^^ encourage the de- 
velopment of manufactures, the building of railroads, and the 
upbuilding by Government aid of American steamship lines. 
These words were uttered at a time when this movement for in- 
dependence of the South from a commercial and industrial 
standpoint was about to be converted into an instrument in aid 
of the attempt at political independence. As so often happens 
in the clash of political ideas and material interests, the situation 
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fifty years ago resulted in a temporary set-back for the latter. 
Had the view of the Florence prophet and others of his faith 
prevailed, had the struggle between the North and the South 
been one of loom against loom, hammer against hammer, steam 
engine and water wheel against steam engine and water wheel, 
the outcome would have been easy to predict. It would have 
been true then, as it is now, that the development of the South 
meant the enrichment of the nation, and hence it would have 
been to the best interests of both the North and South, and, 
consequently, of the whole country, for the South had begun to 
demonstrate its potentiality as a manufacturer, railroad builder and 
trader. It had even then given a striking illustration of its ability 
in the textile line. Between 1844 and 1850 its campaign for in- 
dustrial independence had increased its consumption of cotton 
from 66,000 bales to 107,000, or nearly 20 per cent, of the 
whole amount consumed in the country, selling its goods through 
Philadelphia and New York. The quick strides made by the 
South during that period precipitated a debate in which Amos 
A. Lawrence of Massachusetts, Hamilton Smith, a North- 
erner transplanted to Kentucky, Gen. CHARLES T. James of 
Rhode Island, who was financially interested in Southern de- 
velopment, and William Gregg, a pioneer mill builder of 
South Carolina, were the leaders. Writers from the South- 
ern standpoint showed how rapidly the wealth of New England 
acquired through manufacturing was increasing, while the New 
England argument sought to prove that it was more profitable 
for the South to employ its energies in raising the raw material 
than to engage in manufacturing. Mr. LAWRENCE was in- 
clined to be pessimistic, while General JAMES (an engineer by 
profession and an investor in cotton mills) was prone to go to 
the other extreme. In one of his letters Mr. J AMES said: — 
"Why docs the South on the absorbing question of the day 
have to submit to the dictum of the North and West? Only 
because they have gained such a tremendous start in the in- 
dustrial race, thereby drawing immense masses of wealth and 
population from every point of the compass, while the South 
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has been content to enrich the North with the fruit of her labors, 
and to oflTer no inducements for the prosecution of manufactures 
and mechanical industries." 

Gregg, writing from practical experience in cotton manufac- 
turing and careful observation of the effects of mechanical 
industry upon the material growth of New England, expressed 
the belief that the low estimates of dividends by Lawrenge 
and the high estimates of profits by James for Southern mills 
were not entirely accurate, but pointed out as advantages of 
the South over New England an abundance of labor, at least 
20 per cent, cheaper than in New England ; cheap provi- 
sions, water power to be had almost for the asking, and above 
all, ''cotton at hand, sound, bright and unsullied by the rain, 
mud, smoke, etc., incident to its transit from the interior of our 
State to its final destination," and added : — *• This last item alone 
is equal to a quarter of a cent a pound in our favor and explains 
what the generality of persons do not understand, why manu- 
factured domestics are superior in quality to a similar style 
manufactured in the Eastern States. So far as our consump- 
tion is concerned, (which has not yet been reached by Southern 
production, and may not for many years to come), our advant- 
ages are too apparent to need argument. Add the transporta- 
tion and charges both ways (the cotton going lo the manufac- 
turing district, and the cloth returning to us), and it makes a 
diflTerence in our favor which foreigners can not overcome by 
superior skill, provided we exercise that caution in the first 
investment, which prudent men should do, and by such attention 
to the judicious direction of labor as is necessary to success on 
a cotton plantation." 

The hopefulness of Gregg found its complement in the words 
of the Dry Goods Economisty which, in a position to speak 
authoritatively of conditions in the Northern and Middle States, 
saw in the 175,000 spindles then in operation in the South and 
the erection of new mills a menace to those of the North, and 
which said : 

" This rivalry affects the old established factories the more that the 
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new factories are all armed with the newest improved machinery and 
will produce at probably 20 per cent, better advantage. The competi- 
tion from this quarter is in every way calculated to diminish the old 
margin between the cost of raw material and that of fabrics ; therefore, 
these old concerns, which had reached the minimum margin at which 
they could work, must shut up shop and give place to more competent 
operators.** 

One of the predominant ideas steadily advanced in this dis- 
cussion by Southern men was that the building of mills would 
be a powerful factor in bettering the condition of thousands of 
the poorer whites. And it was everywhere recognized that the 
expansion of the textile industry would be accompanied by an 
upbuilding of other manufacturing industries for the utilization 
of the abounding mineral and timber resources of the South. 

In these early discussions of Southern industrial development, 
which have a strangely familiar tone, even at this late day, of 
changed conditions, the cotton industry was given most atten- 
tion. Its effects became apparent during the next decade, or 
from 1850 to i860, in which the general industrial activity of 
the South made a decided advance. The capital invested in 
manufactures increased from $94,595,734 in 1850, to $167,855,- 
315 in i86o^,the number of employes from 163,903 to 189,832, 
and the value of the products from $165,581,935 to $291,375,- 
413. This advance was made in the face of an almost continu- 
ous political campaign, especially active during the last five 
years of the decade. It was suddenly checked by the war, 
which not only destroyed the South's industrial interests, but 
utterly bankrupted that whole section, while the older textile 
and other manufacturing centers were given an enormous impe- 
tus by the war and by the industrial activity which followed it. 
Nearly twenty years or more had passed before the South was 
in condition to make any real broad progress. 

By 1880 some little recuperation had begun. At that time 
the Southern States had 160 cotton mills, with 583,696 spin- 
dles and 12,194 looms using 188,744 bales of cotton, while 
the total number of mills in the country was 751, with 10,678,- 
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5i6 spindles, 227,156 looms, using 1,570,342 bales. By 1887 
the number of mills in the South had increased to 249 with 
1,213,346 spindles, while in the whole country there were 916 
mills with 13,520,119 spindles. A fair estimate of the relative 
progress of the industry in the North and in the South since 
1887 may be had in the following table, in which the figures for 
Southern mills represent actual consumption of bales, while 
those for Northern mills represent " takings " : 



Year ending 


Southern Mills 


Northern Mills 


August 31. 


•Bales. 


Bales. 


1887 


401,452 


1,710,080 


1888 


456,090 


1,804,993 


1889 


479J8I 


1,785,979 


1890 


546,894 


1,799,258 


1891 


604,661 


2,027,362 


1892 


686,080 


2,190,766 


1893 


743*348 


1,687,286 


1894 


718,513 


1,601,173 


1895 


862,838 


2,083,838 


1896 


904,701 


1,600,271 


1897 


1,042,671 


1,804,680 


1898 


1,231,841 


2,211,740 


1899 


i»399»399 


2,190,095 


1900 


i,S97,"2 


2,068,300 



In fourteen years the advance in consumption of Southern 
mills was from 401,452 bales to 1,597,112 bales, or 297 per cent, 
while that at Northern mills was from i ,7 10,080 bales to 2,068,300 
bales, or 20 per cent. A striking feature of the advance at the 
South is the fact that every year had shown an increase except 
1894, when there was a decline of about 25,000 bales, which 
was more than compensated for in the advance of 140,000 bales 
the next year. While it required from 1890 to 1897, ^^ seven 
years, for Southern consumption to increase from the half mil- 
lion to the million bale mark, the increase from the million bale 
mark to a million and a half bales took only three years. On 
the other hand, the consumption of Northern mills has fluctuat- 
ed, showing declines in 1889, 1893, 1894, 1896, 1899; the tak- 
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ings in 1900 being but 40,000 bales more than those of 1891, 
ten years before. 

In this fourteen-year period the South's consumption of cotton 
expanded from less than 20 per cent, to more than 40 per cent, 
of the total used in the country ; yet that total, amounting dur- 
ing the past season to 3,665,412 bales, represented only about 
38 per cent, of the crop of cotton raised in this country. That 
fact leads to the main point, viz. : the outlook for American 
cotton manufacturing from the Southern standpoint. 

In some quarters alarm has been expressed at the inroads 
upon the industry in this country made by the South and the 
more rapid progress made in that section than in New England, 
as indicated by the steady increase of consumption of cotton in 
Southern mills, the building of new mills, and the enlargement 
of older ones. Side by side with these expressions have 
been suggestions that capital was making a mistake in in- 
vesting in Southern mills, that New England mills should 
change their financial methods and their organization, or 
should equip themselves throughout with the latest machinery 
if they hope to hold their own ; that they should improve upon 
their products, going still further into the manufacture of still 
finer grades, or that in the culture of flax and the manufacture 
of linen the North should find compensation for possible loss of 
prestige as a cotton manufacturer. Meanwhile, one distinct ad- 
vantage of the South, but by no means a preponderating one, its 
supply of mill labor, has been the subject of agitation in a spirit, 
on its surface, unfriendly to the South and, judging from exper- 
ience elsewhere, unfortunate for the mill worker and the mill 
owner. That the mill owner of New England, rather than the 
mill worker there, has taken the lead in this agitation, which has 
even gone to the extent of an attempt to secure an amendment 
to the national constitution, permitting Congress to interfere 
with the relations of employer and employee in any part of the 
country, seems to point in any other direction than that promo- 
tive of the policy which must prevail if American cotton manu- 
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facturers are to reap the rewards which will be theirs if there be 
no interference with natural laws. 

If the sale of the products of American mills were to be con- 
fined to the United States, there might be reason for alarm in 
the older sections at the onward march of the Southern mills, 
for it is certain that they are to dominate in the manufacture of 
the coarser grades, and there is no reason to believe that they 
will not have a constantly increasing share in the trade for finer 
goods. This fact is appreciated by many of your own long- 
headed mtll men. 

In a paper which I had the honor to present before this Asso- 
ciation in 1895 I said: " Personally, I am firmly persuaded that 
New England will find it profitable to take an active part in the 
development of the South's cotton mill interests, and thus reap 
some of the profits. This section offers to New England the 
same opportunity which the world has offered to Great Britain — 
a field for the employment of its surplus capital and energy to 
the profit of all parties interested." Since then a good many 
millions made in manufacturing cotton at the North have been 
invested in Southern cotton mills, New England concerns in 
some instances having bodily extended their own operations to 
the South ; such, for instance, as the Dwight Company at Ala- 
bama City, Alabama, the Massachusetts Mills at Lindale, Ga., 
the New York Mills at Aragon, Ga., and the Merrimac Manu- 
facturing Company at Huntsville, Ala. 

These excellent straws are indicative of the New England spirit 
which, like that of Old England, claims the world for its field and 
is ever ready to face every danger, which is shrewd enough and 
bold enough to meet a threatened competition more than half way 
and to domicile itself as a participant in the profits of that com- 
petition. It is the same spirit as that which led Samuel Slater 
to venture from Old England to New England, getting closer to 
the supply of raw material ; which gave FRANCIS Cabot Low- 
ell the impetus to develop mill organization and to make 
improvements in textile machinery, and which was the inspiration 
of George Draper, of Hopedale, learning as a youth by actual 
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work in the cotton mill the details of repairing and installing 
machinery, to become an inventor and manufacturer of steadily- 
improving machinery, until his firm is now one of the greatest 
makers of machinery in the world. These men are but types 
of the thousands and tens of thousands who, in a section with 
comparatively few natural advantages, have created the marvel- 
lous industrial life, the wealth, the civilization of New England. 
** Their works do follow them." 

The same unconquerable spirit — the spirit which has made 
America what it is — is seen in such Southern mill centers as 
Charlotte, Spartanburg, Augusta, Columbus, Greenville, and 
many other Southern mill towns. The South is able to add to 
native ability and business instincts the knowledge and expe- 
rience gained often at very great cost by the ablest men of other 
sections. At the same time it is able to embody in buildings 
the latest* designs, to equip them with the most approved 
machinery, to operate them by direct water power, by electric 
power or by steam, as may be preferred. It is certain that no 
mill in the North may be run by coal brought to the surface in 
digging for the foundations of the mill as was done in Albama, 
and in available water powers safe from ice and from floods the 
South has enough and to spare. 

In spite of mistakes here and there, which have been very 
few, all things considered, the cotton mill policy of the South 
has been characterized by eminent conservatism financially and 
by thorough progressiveness mechanically. There is no need 
to rely for this statement upon competent Southern critics alone. 
One of your leading New Englanders, Hon. WiLLIAM C. 
LovERiNG, of Massachusetts, who has given close study to our 
Southern mills, took occasion in the course of a debate in the 
House of Representatives in 1897 to back up a brilliant state- 
ment by Representative McLaurin of South Carolina with these 
words : " I want to tell the gentleman from South Carolina some- 
thing that he probably does not know. There are situated in 
his State some of the very best mills in the world. If I were 
asked today where in all our country was to be found the best 
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planned, best ordered and best equipped mill running in low 
numbers — aye, and the best profit — of any mill in America, I 
would point to South Carolina." 

These remarks of a textile specialist may be applied to mills 
in other Southern States, and there is no reason to believe that 
they will not be with equal truth applicable to Southern mills 
hereafter to be equipped for making some of the finest goods. 
The competition of mills equipped with antiquated machinery 
with those using the latest inventions can have but one conclu- 
sion, — decadence of the lagging mill, no matter where the mills 
may be situated. The conclusion will be hastened when the 
up-to-date mill has the benefit of contiguity to the raw cotton 
and* to fuel and location in a climate where the operatives may 
live comfortably and cheaply, and close to ports which* in the 
natural course of events, will be most convenient for the ship- 
ment of the products of American mills to the cotton markets 
of the world. 

Southerners believe (and they have excellent foundation for 
their faith) that this location is in the South. Yet, they have 
not the least idea that the progress of the South will mean the 
ruin of New England or Pennsylvania. Badly equipped mills, 
wherever located, must go ; but the Southern man believes that 
there is room enough for all modern mills. He knows that, 
though the South produces three-fourths of the world's cotton 
crop, our whole country has only between 18,000,000 and 
20,000,000 of the total of 105,000,000 spindles in the world ; he 
knows that the consumption of cotton goods measures the 
advance of civilization, and that the 10,000,000 bale crop of 
today must soon give way to the 20,000,000, and then to the 
30,000,000 bale crop. He knows that, however rapid may be 
South's increase in cotton consumption, it must be many years 
before its own mills can spin its present 10,000,000 bale crop, 
and that by that time the world will be demanding of the cotton- 
growers of this section 20,000,000 or 30,000,000 bales. 

This view does not imply that the South regards New England's 
textile future as uncertain. The South has seen New England 
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overcome its natural disadvantages, it has seen manufactures 
more than take the place of whale fisheries waning in the face 
of the discovery of petroleum ; it has seen farms deserted for 
the mills, or for richer soil in other parts of the country, becoming 
fields for dairying and for the raising of poultry and other pro- 
ducts demanded by an increasing population of manufacturing 
cities and towns ; it has seen the growth of immense factories 
turning out textile machinery, or working the metals to be used 
in that machinery, despite the drift of the iron-producing ener- 
gies to Pennsylvania on the way South ; and it is confident that 
whatever may happen within the next twenty-five years in the 
textile field, whatever may be its own achievements there. New 
England will hold its own. It knows, too, that in a union or 
co-operation of all the textile interests of the country there will 
be a steady betterment all along the line in spite of temporary 
set-backs. 

The limits of further improvement in the textile industry in 
this country have not yet been determined. Inventive skill has 
not yet reached its climax. Until it does we need have little 
fear for the future of our great American industry, provided we 
leave nothing undone which may legitimately place us in control 
of the great markets South and West of us — markets populated 
by two-thirds of the inhabitants of the globe, the majority of 
whom will need cotton goods in amounts increasing by geomet- 
rical progression, and provided we strengthen the abilities of 
our own textile manufacturing population. 

New England set itself to that task many years ago. As far 
back as £640 Massachusetts took steps to begin instruction of 
the children in spinning, and eighty years later Boston was busy 
with plans for its spinning school, foreshadowing the Lowell 
Textile School, the Philadelphia Textile School and the textile 
departments of Clemson College, S. C, the Georgia Institute of 
Technology at Atlanta, the North Carolina College of Agricul- 
ture and Mechanic Arts at Raleigh and of the Mississippi Agri- 
cultural College at Starkville. In the regular procession from 
the country mill to the town mill and from the highlands of the 
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Piedmont section to the country town is seen a wholesale train- 
ing in cotton manufacturing of a population similar in sturdiness 
of character, alertness and adaptability to industrial evolution, 
to the population that once flocked to New England mills and 
laid the foundations of immense fortunes before they found sub- 
stitutes in the French-Canadian and other foreign operatives. 
More than one of the influences which made necessary and 
easy the substitution of foreign for native labor in New Elngland 
mills is lacking in the South. It will be many a day before the 
mills in that section will have to look elsewhere for operatives, and 
the history of the last fifteen or twenty years is a promise that 
with the increased practical interest in textile training of the 
school manifested in many parts of the South its operatives 
may be expected to meet any exigencies that may arise and to 
remain the backbone of American cotton manufacturing. 

Their products, however, must have an outlet. The equip- 
ment of American mills is sufficient to supply American markets 
with cotton goods. Yet, no one believes for a moment that the 
building or equipment of American mills has come to an end. 

As just said, the United States produces 75 per cent, of the 
cotton of the world, but its 18,000,000 spindles, or 17 per cent, 
of the total number in the world, consumed but 30 per cent, of 
the total raw material used in the world. During the same time 
the United States exported 352,194,989 yards of cotton cloth, and 
imported 65,044,490 yards of cotton cloth, of which 52,680,617 
came from Great Britain, 5,264,1 13 from France, 3,731,279 from 
Germany, and 3,024,627 from Switzerland. Japan even sent 
85,470 yards. At the same time, of other manufactures of cotton 
Great Britain sent $10,323,695 worth, France $4,590,384, Ger- 
many $8,536,257, and Switzerland $8,640,866. The total value 
of the imports of cotton goods was $41,299,836, or $17,3 19,835 
more than the total value of cotton goods exported from the 
United States. While such a discrepancy exists, and while it is 
possible for America to increase its cotton' production to even 
100,000,000 bales^ and while American enterprise continues to 
refuse to recognize a confirmed superiority in any line of indus- 
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try by any other country, there is no reason for us to be other 
than optimistic as to our textile future. 

We must make that future, and we alone. We can not make 
it merely by pointing to our achievements. They are valuable 
only as a revelation of our potentialities. We can not make it 
by indulging in snarls at one another. A house divided against 
itself can not but fall. We can make it only by a persistent, 
united effort to meet our competitors upon their own ground 
and with their own weapons, if not with improved ones, in the 
hands of a better trained industrial army. 

It is no easy task, the one before us. We must bear in mind 
that England, having the start of a few years of America as a 
manufacturer of cotton with machinery, sends from her 
46,ooo,cx)0 spindles between 5,ocx),ooo,ooo and 6,cxx),ooo,cx)0 
yards of cotton goods to every quarter of the globe, India taking 
the largest amount, closely followed by Turkey, China, Brazil, 
the Argentine Republic and Australasia. We must keep an 
eye upon Mexico as a cotton manufacturer and a cotton 
grower. We must not forget that Japan has 85 cotton mills, 
the largest of which, with 5,000 employes, uses 75,000 spindles. 
Without losing sight for a moment of the opportunities in 
China which took last year more than 50 per cent, of our 
exports of cotton goods, we must seek to extend those exports 
to Mexico, Central America and South America, which last 
season took the comparatively small quantity of less than 
60,000,000 yards. 

We have advanced in recent years wonderfully well, but these 
figures show that we have by no means encroached upon our 
possibilities. International events since 1898 have opened the 
way for the overcoming of many of the difficulties which we 
have hitherto been obliged to meet, and have placed the United 
States in a position to command a greater trade. We must 
avail ourselves of the opportunity, first by improving our trade 
connections by individual effort, or by co-operation; and, 
second, by inducing such legislation as may provide promptly, 
and at the lowest ultimate cost, rapid communication with our 
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new possessions in the Pacific and Atlantic, with the Latin 
Americas and with the peoples of the Southern Pacific. 

It is hardly necessary for me to tell you where the South 
stands toward such a programme. It stands today just where 
it stood fifty years ago, before political agitation turned its atten- 
tion from industrial aims to the contest of 1861-65. Nearly a 
year ago leading cotton manufacturers of South Carolina united 
in a demand that the powers of this government should be 
exerted to maintain equal opportunities for trade of all nations 
in the Great Empire of 450,000,000 inhabitants, now racked by 
internal confusion, knowing full well that in a free-for-all contest 
the textile trade of this country, based upon the advantages of 
the South, would in the end hold no second place. Six months 
later the Southern Cotton Spinners' Association in its meeting at 
Charlotte, N. C, took up the work of the ante-bellum South so 
rudely interrupted forty years ago, and went on record as favor- 
ing the construction of the Nicaraguan Canal, giving a quick and 
cheap route to the Pacific coast and the Orient ; the appointment 
under national auspices of a commercial commission to visit the 
East for the purpose of studying the requirements to be met 
there by our exporting manufacturers, and the passage of a bill 
intended to encourage our shipbuilding interests. These acts 
express the general attitude of Southern textile manufacturers 
toward the great problem before this country. They mean that 
the South, in a broad national spirit, is working for the interests 
of all in the knowledge that thereby it will have its own due 
reward. This New England Cotton Manufacturers' Association 
cannot fail to have been impressed at Atlanta, at Philadelphia, 
at Boston, at Montreal and elsewhere by this characteristic of the 
South, this determination to make the most of its opportunities 
with no thought of injury to individuals or classes of other sec- 
tions. It has the right to expect the same treatment at the 
hands of others. 

It is well for all of us to remember that the invention of the 
saw-gin in Georgia in 1794 by Eli Whitney, the New Eng- 
lander, increasing the demand for an enormously wider cultiva- 
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vation of cotton, fastened firmly for 70 years upon the South the 
curse of slavery, against which leading men of the middle section 
of the country had set their face, and made possible the great 
fortunes of New England manufacturers; that the removal of 
the curse of slavery from the South, while destroying serious 
obstacles in the way of Southern whites who were qualified to 
engage in mechanical industry, placed upon the South, through 
its unfortunate sequel of misapprehension and misunderstanding 
another burden hardly equalled by the expense and anxiety of 
slavery and the fearful destruction of war; that the burden 
affects the social and industrial health of the whole country, and 
that 25 years of experiment have proved the futility of attempts 
to lighcn it from the outside. The South asks that it be per- 
mitted to solve the weighty problem from the vantage ground 
of two centuries' experience and of close acquaintance with its 
many phases. The South feels, too, that the effects of outside 
interference with one form of its labor ought to be sufficient to 
call a halt upon further attempts upon other forms. If Southern 
cotton manufacturers have any grievance at all against their New 
ICn^^land brethren, it is not against them as a class, but against 
those individuals who, feeling a temporary depression, wrongly 
attribute it to Southern prosperity and show an inclination at 
times to undermine what they believe to be the one great 
Southern advantai^e. Such a spirit will be a block in the path 
of harmonious effort by American cotton manufacturers to ad- 
vance the interests of their industry. Neither textile portion of 
the country can afford to waste time either in throwing stones 
at the other or defending itself from home made missiles. 

No better time than the present could be had for an agree- 
ment to suspend indefinitely such skirmishes, which can have 
the effect only of needless, if not wasteful, irritation. No better 
place could be selected for the recording of such an agreement 
than Washington City. As part of the several compromises 
thought necessary in the formation of this government — com- 
promises which were destined to give New England decided 
commercial advantages, and to check any tendency of the South 
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toward industrial life — the capital of the United States was 
placed on the Potomac, midway between Massachusetts and 
South Carolina. On this common ground, an inheritance of 
concessions thought necessary to insure the stability of the 
Union, Northern and Southern cotton manufacturers may prop- 
erly join hands and hearts and minds for the great task of insur- 
ing the stability and expansion of their mighty industry. 

Our iron and steel makers now lead the world in their output; 
they are the dominating factors in the world's iron and steel 
trade, and it can almost be said that no great iron bridge 
is built and no railroad laid anywhere on the face of the earth 
but what America sets the price. \Vc have conquered the 
world in iron and steel, though our advantages for that industry 
as compared with the advantages of other countries are not so 
great as are our advantages for supremacy in cotton manufac- 
turing. What they have done may well be an inspiration to our 
textile leaders. The world is our market, and, unless our cotton 
manufacturers go in and possess it, they will be forced to admit 
that they are not equal in daring genius and broad leadership to 
the giants who have made America the supreme power in the 
world's iron and steel interests. 

The South proposes to do its share. Though it has scarcely 
laid the foundation for its work, it broadly enters the field for 
its share in the world's trade. The South h^s watched with 
wonder, with admiration, perhaps some time with envy, the 
virility and the energy which have enabled New ICngland's 
people on the artificial foundation of imported cotton, imported 
coal, imported pig iron and imported foodstuffs to rear such a 
marvellous structure of industry, to create such vast wealth, and 
with its wealth to build such magnificent churches and endow 
such splendid seats of learning; and, while giving all honor to 
the men who have done this, it bids them enter a friendly 
rivalry where there is room enough for all for the broadest 
possible expansion of America's textile interests — a rivalry 
which should be free from all sectional bitterness and in which 
it should be remembered that, as our country practically holds 
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a monopoly of the world's cotton crop, it should never be 
content until it holds to the same extent a monopoly of the 
world's cotton goods production. 



The President. It is evident that you have all listened with 
much pleasure, and I feel assured that you will derive substan- 
tial benefit from the paper just presented. Mr. EDMONDS, 
editor of the Manufacturers' Record of Baltimore, is widely 
known among the cotton textile interests of the country, but 
especially throughout the South. 

The Recordy under his able management, as also his person- 
ality, have long since become a recognized power in the advance- 
ment of Southern industrial interests embracing large areas and 
widely diversified products. 

The question which he presents to us is one of very great 
interest to Northern manufacturers, not alone for the grave fear 
and doubt that exists in the minds of many respecting the future 
of both sections in their relation to this important industry, but 
also because of the influence which this uplifting of the South is 
to exert in other fields which, perchance, have not received 
such careful consideration as the question deserves. I think it 
is a question worthy of the most serious study on the part of 
both Northern and Southern manufacturers and if thus pursued, 
both sides will discover much which may tend to greatly modify 
extreme views, as also that which may indicate a solution of the 
problem of present differences upon perfectly natural lines. I 
have for many years been impressed with a judgment touching 
this question, which as yet I have seen no occasion to more 
than very slightly modify. Predictions of nearly twenty-five 
years ago have since been fulfilled. The process is a perfectly 
natural one. The evolution from former into present and 
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toward future conditions is progressing steadily and the final 
solution is within sight. The people of the South are rapidly 
rising into higher spheres. It is a matter of common interest 
that they shall be raised to the higher planes of intelligence, 
education and labor conditions in respect to service and com- 
pensation therefor at the earliest possible time. That which we 
observe in the cotton textile industries constitutes an important 
but yet only a fractional part of the forces which are now in 
operation. The wise and proper view of this question em- 
braces a wide field of action. It is, in common with all other 
important interests, one which demands our earnest considera- 
tion. I trust that it may receive this at your hands. 

I have had the pleasure of many years of personal acquaint- 
ance with Mr. Edmonds, and I am pleased upon this occasion 
to be in a position to extend to him my hearty congratulations. 

I will now proceed in the order of our work. The next paper 
will be, The Possibility of Cotton Manufacturing in the United 
States, and Especially in the South, by Mr. R. M. MILLER, Jr., 
of Charlotte, N. C. [Applause.] 
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THE POSSIBILITY OF COITON MANUFACTURING IN THE 
UNITED STATES AND ESPECIALLY IN THE SOUTH. 

R. M. Miller, Jr., Charlotte, N. C. 

Should it be attempted to go into all of the details of the 
possibility of cotton manufacturing in the United States and 
especially in the South, it would require quite a lengthy paper 
and also doubtless tax your good patience, hence, to come 
within the limit of the request to read a short paper at this 
meeting, the subject will be viewed only from a general and 
comprehensive standpoint. 

History tells us that it is beautiful to trace the lineage of 
some one whom we call great, but it is equally beautiful, if not 
more interesting, to trace the progress of some great movement, 
religious, financial, political, or industrial, upon the success of 
which may depend the destiny of a nation's prosperity and 
supremacy. 

The great industrial movement, in the line of cotton manu- 
facturing, which has swept over the East and especially over the 
South, within the past decade, has been unparalleled in the past 
history of the industry. 

Antedating the Civil War, the slave owner of the South found 
better returns financially, in producing and marketing the raw 
material, giving but little attention to manufacturing, while the 
East, having the capital, skill, and experience, made greater 
progress and financial success in the converting of the raw mate- 
rial into yarn and cloth. 

Taking i860, therefore, as a basis, when the entire industry 
was practically in its infancy, we note with a feeling of pride and 
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self-satisfaction the wonderful prog^ress made and the culmina- 
tion of which is not yet in sight. 



In i860 we had in the United States in active 

operation, 
Consuming about 
Of cotton, with a capital of 
Of the above, New England operated 
Consuming about 
Of cotton and with a capital of 
The South operated 
Consuming about 
Of cotton and with a capital of 
The Middle States, at this time, operated about 



5>23S»727 Spindles 
850,000 Bales 
$98,500,000. 
*4,ooo,ooo Spindles. 
600,000 Bales . 
$70,000,000. 

300,000 Spindles 
90,000 Bales 
*9» 750*000. 

935,000 Spindles. 



In percentage of spindles, therefore. New England operated 76% 

The South 6% 

The Middle States 18% 

The total consumption of raw material was 21 % of the American 

crop of 1 860-1 86 1. 
In 1900, we have in the United States in active 

operation 
Consuming about 
Of cotton and with a capital of 
Of the above. New England is operating 
Consuming about 
Of cotton and with a capital of 
The South is operating 
Consuming about 
Of cotton and with a capital of 
At the present time, therefore, in percentage, New Englandis 

operating 

The South 
The Middle States 
The total consumption of raw material being 42 % of the American 

crop of 1 899-1 900. 



21,250,000 Spindles 
4,000,000 Bales 
$500,000,000. 

13,500,000 Spindles 
2,000,000 Bales 
$275,000,000. 

6,000,000 Spindles 
1,750,000 Bales 
$120,000,000. 



63% 
29% 

8% 



The phenomenal period of growth, however, during this time 
dates from 1890. 



♦ All figures are given in round numbers. 
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New England was then operating 10,850,000 Spindles. 

The South, 1,550,000 " 

And all others, 1,700,000 ** 

Today, as has been shown. New England has 13,500,000 '* 

An increase in ten years of 25 %. 

Today the South has 6,000,000 Spindles, 

An increase of 300 %, with practically no increase in the Middle States. 
In percentage, therefore, the South is today operating 29% of the 

Spindles of the United States and 44 >^ % of 

Those operated by New England. 

Continuing the same ratio of increase for the succeeding 
decade, we would have the following interesting figures for 1910 : 

New England, 16,875,000 Spindles. 

The South, 24,000,000 " 

And all others, 1,700,000 " 

A total of 42,575,000 Spindles. 

With the same ratio of increase in consumption, we would 
then consume 8,000,000 to 8,500,000 bales of cotton, or 87J4 
per cent, of the total American crop of 1 899-1900. Allowing 
I2>4 per cent, of the crop as reserved stock to be held by the 
mills, the United States would consume and control her entire 
production. 

With this condition of things would come two-fold benefits: 
First, the ability to dictate the price of the raw material ; second, 
the absolute control of the cotton goods trade of the world. 

This condition, in my judgment, is the end for which we 
should strive, and the combined efforts of New England with 
her skill and experience and the South with her pluck and per- 
severance can accomplish these results and finally reach the goal 
of our greatest expectations. 

The pessimist, however, would predict the direst disaster in the 
future for the mills of New England, while the optimist would 
paint in rosy hue the ultimate absorption, by the South, of the 
entire industry. 

Notwithstanding the harpings of the pessimist or the halluci- 
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nations of the optimist, cotton will always be manufactured and 
successfully, in New England, and, I take it, that our country is 
large enough and there is room enough for all — New England 
and the South — to share equally and alike in the wonderful 
opportunities for cotton mill development awaiting us in the near 
future. 

Having seen from the above the possible results to be derived 
from unity of action and combination of interests between the 
East and the South, let us examine, more especially, into the 
conditions prevailing, at the present time, in the Southern States. 

The world is operating about 100,000,000 spindles, consuming 
about 14,000,000 bales of cotton, of which the South furnishes 
75 per cent, of this raw material, while she operates only 6 per 
cent of the spindles. This condition is antagonistic to the nat- 
ural order of things and the South is rapidly awakening to her 
responsibilities. 

As has already been noted, the South increased her spindles 
by 300 per cent, in ten years, which is a phenomenal growth, 
and yet it is only natural. The possible and prospective millions 
of spindles to be added within the next few decades, will chal- 
lenge the wonder and admiration of the industrial world, and yet 
it is only natural. The home of the raw material is naturally the 
home of the manufactured product and the home of the cotton 
mill is naturally hard by the cotton field of the South. 

It was once said that " The sheetings and print cloths of the 
South were consumed in Northern homes and Southern yarns 
were woven on Pennsylvania looms and made into hosiery on 
New York knitting frames." That era has passed and the North 
must guard well her laurels or soon these anomalies will be 
reversed. 

Some enthusiasts will tell you that there is no limit to the 
production and manufacture of cotton in the South. 

The argument, apparently plausible, is, however, deceptive and 
will not admit of close scrutiny, except conditionally. In this 
matter the future is fraught with a great deal of danger. 

I contend that in proportion as we increase our manufacturing 
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capacity, in nearly the same proportion we decrease our ability 
to produce the raw material. 

The cotton mill operative of the South is the native born 
white labor, as is also the successful producer of the raw mate- 
rial, hence it necessarily follows that in proportion as we draw 
this labor from the field to the factory, we decrease the farm 
labor. This being granted the possibility of the cotton crop is 
limited. 

The reverse proposition is equally true, that in proportion as 
we increase the yield of cotton we decrease the available mill 
labor and thereby decrease our capacity to manufacture. 

There is, at present, a growing feeling in the South that the 
increased production of cotton is now dependent very materially 
upon the colored laborer, and the demand of the manufacturer 
upon the white labor would seem to justify this view of the 
matter. 

By origin and environment the negro is fitted to live under 
the fiercest heat and to thrive in the damp and unhealthy low- 
lands of the South ; by nature and training his wants are satis- 
fied by the plainest necessities of life ; good-natured, happy, 
contented apparently with his lot, he is in truth the ideal laborer 
for the cotton field. 

As such, however, he is unfortunately rapidly degenerating, 
growin^T shiftless, worthless, indolent and slovenly. He is aban- 
doning the farm for the red lights and glare of the town and city ; 
congregating in idleness and laziness on the street corners, refusing 
honest work when it is offered, daily becoming a fit candidate 
for the " rock pile ". What then is the remedy for this condi- 
tion of the colored farm labor? 

To my mind the solution of the problem presents itself in the 
form of a dilemma — either he must work or give place to a 
good, healthy and industrious immigration, which will labor in 
unity and harmony with the white farm labor and land owner of 
the South. I am disposed to make bold the prediction that the 
next quarter of a century will see a material change and im- 
provement on this line ; that the race will either become more 
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industrious and intelligent, of which they arc capable, or con- 
tinuing in their laziness and idleness, the progressive spirit of 
the South will demand that they '* seek other and more con- 
genial climes '*. 

The Southern white laborer is at work, alert, progressive, in- 
dustrious, and they have no abiding place for any man without 
the hoe. 

Viewed, however, from the standpoint of his entering into his 
work with zeal and fidelity, laboring for the best interest of him- 
self and race, cultivating and improving waste lands now idle 
for the lack of his bone and sinew, there is a happy and peace- 
ful home reserved for him in the South and with this spirit of 
fraternity and union of labor interests, then will the possibility 
of the production and manufacture of cotton become unlimited. 

Quite a great deal also has been said and written recently 
about utilizing him as a cotton mill operative. Repeated effort 
and experiment have already been made in this particular, but 
thus far each has invariably proven unsuccessful and disastrous 
financially. His most unredeeming feature in this work is his 
unreliability. It seems impossible to eliminate this defective 
feature of his character, for to do so one must Hrst eliminate the 
camp meeting, festival, excursion, blackberry field and water- 
melon patch, without all of which he is "a stranger in a strange 
land", but with which he is at home in his humble hut. 

There are certain trades and vocations however, in which he 
is successful, but in speaking of him as a farm laborer and 
cotton m.ill operative, I do so in the generic sense and not as an 
individual, as we have in the South a number of intelligent, pro- 
gressive and industrious colored people — deserving of all com- 
mendation and which is fully and gladly accorded to them by 
their white friends. 

The settlement, solution and adjustment of this question of 
labor is the greatest problem confronting the industrial South 
today. 

In addition to the two great fields — the production of cotton 
on the one side and the manufacture of cotton goods on the 
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other — the South is full of other possibilities. She is rich in 
yet undeveloped wealth, in lands, agriculture, timber, coal, 
grain, minerals, etc. Her valleys are rich and fertile; her 
mountains are rich with ores; her plains are rich with the ripen- 
ing grain ; her rivers are rich with undeveloped power. With 
an endless variety of diversified products ; with a natural geo- 
graphical position unsurpassed for the manufacture of cotton, 
with all of these things and with increased trading facilities, the 
possibilities which spread out before the South today seem un- 
limited. 

She has the raw cotton at her mill doors, good transportation 
lines and easy access to the ports, economical power both steam 
and water, low cost of lands and material, low valuations and 
low tax rates, cheap fuel, low labor costs and long hours. 

Her mills are of the latest designs and equipped with new and 
improved machinery, officered in the main by men of expe- 
rience, intelligence and business sagacity, her labor is reliable 
and trustworthy; what tenable reasons, therefore, can be ad- 
vanced against her continued growth and prosperity? 

True, the labor agitator has recently appeared in some sec- 
tions of the South as a disturbing element, coming not from any 
worthy desire to aid his fellow laborer, but instigated probably 
by some outside influence or from a purely mercenary motive 
to draw blood money from his helpless and possibly ignorant 
victims. The remedy for such invaders and disturbers of our 
labor is, twenty-four hours in which to leave the community, or 
to suffer the consequences of their delay. 

Our trade conditions in the South are also expanding. Our 
larger mills are seeking an export outlet for their goods, which 
is practically unlimited in its demands. The great export nations 
of the world shipped last year cotton goods having a value of 
over $500,000,000 and out of this tremendous total one small 
section of Great Britain, with a population of 4,000,000, supplied 
66 per cent, of this trade, while the United States with 
75,000,000 people secured less than 5 per cent. 

The possibility, therefore, of the over-production of cotton 
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goods in the United States under such conditions is a delusion, 
when we reflect upon our ability to secure, not 5 per cent, but 
66 per cent., yes, lOO per cent, of the world's export trade in 
cotton goods. 

" The South, too, is developing a broader spirit of industrialism 
which will open up a demand for her products in the Orient and 
South American countries. She is also taking her merited 
place in the open markets of the world, demanding no right for 
herself that she would not concede to others and with perfect 
confidence in her ability to grapple with the new conditions and 
to achieve and maintain her industrial and commercial 
supremacy." 

Such are some of the conditions and possible results to be 
derived from a study of the subject, the scope and details of 
which are practically inexhaustible, the importance of which is 
far more vital to the interests of many cotton manufacturers 
today than they realize and the final settlement of which is yet 
in the unknown future. 

Upon the proper solution of the problems will depend the 
continued growth of our industrial prosperity — if settled wisely, 
judiciously and amicably, we will then have forever established 
American supremacy in the cotton goods manufacturing world. 

In conclusion, allow me to use the words of that distinguished 
Georgian, true then and truer now, who thirty-five years ago, 
with prophetic vision seemed to pierce the veil of the future 
of his beloved South, when in one of his magnificent bursts of 
eloquence he exclaimed: ** There was a South of slavery and 
secession — that South is dead. There is a South of union and 
freedom — that South, thank God, is living, breathing, growing 
every hour." 
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THIRD SESSION. 

WEDNESDAY EVENING, OCTOBER 17, 1900. 



The Association met in the banquet hall of the Arlington 
Hotel at eight P. M., President THOMPSON in the chair. 

The following paper was read : 



197 



THE IMPROVEMENT OF COTFON. 
H. J. Webber, U. S. Department of Agriculture, Washington, D. C. 

The Department of Agriculture in its work on cotton is not 
trying to improve the machinery used in cotton manufacture or 
give you a new gin that will gin cotton cheaper or better. We 
are, however, as explained by the honorable Secretary of Agri- 
culture, trying to produce for you better varieties than those 
now grown. 

One of the principal methods used in the improvement of any 
plant is that of selection, which consists simply in taking seed 
for propagation from superior plants, selected because of their 
possessing in marked degree some important and valuable char- 
acter, such as great yield, particularly fine or long staple, etc. 
Sea Island cotton, which is grown extensively on certain islands 
off South Carolina and Georgia, has been greatly improved by 
the very careful selection to which it has for years been sub- 
jected (Figure i), until now it is recognized as the finest cotton 
produced anywhere in the world, the best grades selling at from 
50 to 60 cents per pound. The method of selection which has 
been devised here and is in general use, is the most thorough 
and painstaking which the writer has ever seen used with any 
agricultural crop. Under this careful selection the standard of 
excellence of the staple has gradually increased, and this careful 
selection has become more and more necessary to keep the 
staple up to standard, until now one may truthfully say that the 
success of the industry has come to depend entirely upon the 
skill of the individual planter in selection. One of the illustra- 
tive cases which we will pass through the audience contains 
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samples of ordinar}' unselected Sea Island fibre in comparison 
with that of one of the finest selected strains (compare Figure 
i). The selected strain is not only superior in length of staple, 
but in strength, silkiness, general quality, etc. 

The factor of seed selection in cotton growing is of the great- 
est importance and yet I think it is safe to say that over 75 per 
cent, of the growers of upland cotton, and indeed many Sea Island 
cotton growers, pay no attention to it, simply taking their seed 
from the pile at a public gin, for instance, without any reference 
to the variety, vigor, productiveness, etc. It is entirely a mat- 
ter of chance as to whether they get poor and worthless seed or 
seed of fair quality. Superior seed of any strain could never 
be obtained in this way other than as a rare accident. Where 
a factor of this kind is such an important one in the production 
of a paying crop, no grower can afford to leave it to chance. 
Growers should thus be instructed in the methods of selection 
and urged to give the matter careful attention, so that the strain 
grown may be increased in yielding capacity and the lint im- 
proved in quality. 

In the improvement of cotton by selection, as the honorable 
secretary has explained to you, we do not aim solely to increase 
the length and quantity of the fiber, but many other important 
factors are taken into account. Resistance to disease is one 
important factor and it is in this direction, probably, that we 
may hope to obtain our most far-reaching and important results. 

It has lont^ been known that in many cultivated plants certain 
varieties arc more resistant to disease than others. As an illus- 
tration we have \ arictics of oranges resistant to foot rot ; grapes 
resistant to black rot and Phylloxera ; wheats resistant to rusts, 
etc. Even with this knowledge, however, the intentional syste- 
matic breeding of resistant strains has only just begun and can 
only in the past few years be said to have taken shape as a 
definite method of controlling plant diseases. 

For the last two years the department has had under investi- 
gation a disease of cotton known as "wilt", which has become 
very serious in certain sections where Sea Island cotton is 
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grown. The malady is caused by a parasitic fungus {Neocos- 
mospora vasinfecta) which enters the small roots and grows up 
into the main stem, blackening the tissue and causing the leaves 
to wilt. The plants attacked are killed or stunted so that an 
entire crop may be a total loss, almost every plant succumbing 
to the disease. 

This fungus unfortunately is not limiting itself to the Sea 
Islands and Sea Island cotton but is spreading in certain upland 
sections and bids fair to spread all over the cotton belt of the 
country and will certainly cause great destruction and loss un- 
less a way of checking it is found. [Photographs were exhib- 
ited showing the great destruction caused in certain plantations 
of Sea Island and upland cotton.] The Division of Vegetable 
Physiology and Pathology of the Department has been conduct- 
ing investigations of the disease and Mr. W. A. Orton, who 
has had this phase of the work in charge, has grown experi- 
mental plats of a number of different cotton varieties on badly 
infected soil at Dillon, S. C. In the course of these experi- 
ments Mr. Orton has found that certain varieties of cotton are 
almost wholly immune to the disease, not being seriously af- 
fected by it. The varieties of Egyptian cotton tested were all 
found to be resistant to a remarkable extent, the Jannovitch and 
Mit-Afifi, two of the best Egyptian sorts, being among the num- 
ber tested. It was also found that the Jackson Limbless was 
much more resistant than other varieties of upland cottons, 
showing a remarkable difference in plats grown side by side. 
[Photographs were exhibited illustrating the comparative effect 
of the malady on immune and susceptible races.] 

It early occurred to us that one of the best ways of combatting 
the disease was to select resistant strains, particularly of the fine 
Sea Island sorts, where no other kinds of the same quality could 
be obtained to take their places. In badly diseased fields where 
almost every plant is killed, frequently a plant here and there 
can be observed which stands up exceedingly vigorous. It was 
questionable whether these plants accidentally escaped infection 
or were actually immune. By carefully studying such plants, 
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however, Mr. Orton found that they had been infected with 
the disease in many places, possibly hundreds of times, but were 
acluall\' resistant and had grown on and overcome or thrown off 
the (liscasf. Here then in these resistant plants we have the 
starting l)<)int for the production of resistant strains. By select- 
ing scod f(^r reproduction from these resistant plants we can 
tloubtlcss in a few years breed up numerous strains sufficiently 
resistant to the disease to be practical for general culture. One 
tfsl of llu- kind has already been made by Mr. EliaS L. RivERS* 
of Janu's Island. S. C, a planter who has been co-operating with 
tin* l)fj)artmcnt in work on this disease. Mr. RiVERS last year 
coUccU'd srod from several resistant plants in a badly diseased 
tU'ld of Sta Island cotton and this year the seed was planted in 
a sint^K* row throut^h a hadl\- infested field, with ordinary Sea 
Islanil on each sidf. The row of cotton grown from this seed 
proved to be remarkably resistant, hardly a single plant showing 
an\- m. irked injury from the disease, while almost every plant of 
the t>rdinar\- Se;i Island in adjoining rows were killed. [A 
pholoi^raph was i-xhihitod showing this remarkable effect.] It 
^Jioiild he rt'nu'nihered that this is the result of simply one year's 
srlcetion, and .i st-lection in which the immunity of the male 
parent was not considered. If, coupled with this selection of 
se«(l Ironi resistant plants, the work had been started earlier in 
the reason and llt»wiMs of rcsi>tant mother plants had been hand 
(loosed with ])olleii from similar resistant plants, it is probable 
that a ^till ;.Meati'r and more la^tin^ effect would have been ob- 
tained. Vh\< \«ar the work i^ beini; done in a more careful, 
s\',teniatie wa\ , ami we are encouraged to believe that the di- 
stMst- may he cntiri-l)' controlled in this manner. 

Another line ol cotton improvement work which is being in- 
\ esti;.»ate(l 1)\ tile 1 )ei)artment i> the production of new and 
dilVerent varieties Irom those now existing. We are not satisfied 
to sinii»l\' improve the ^trains that alread\' exit, but desire to 
j)rodnce new ones. I am not certain whether it will meet your 

Sii- |M|H-i Mil >i:i I-I.i'.ul ('i.iioii l.y l!i IA> KiVf.Ks. Tr.insaftions New Kn^land 
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Improvement of Sea Island Cotton by selection: O, O, Ordinary Sea Island Cotton — 
( )riginalType from which selection was made; S, S, Selected v^ea Island Cotton, showing 
increased length of Fibre. (7-8 natural size.) 




Seeds of Klondike, Sea Island, and Ordinary Upland Cotton: I and 2, Seeds of 
Klondike with and without lint: 3, Seeds of Sea Island Cotton 4 and 5, Tufted Seeds 
of ()rdinar>' Upland Cotton (the variety from which the Klondike was developed), with 
and without lint. (13-16 natural size.) 




kk;. 3. 

Seeds of hybrid cotton and its parents, with the fibre pulled out t(^ slmw the relative 
lengths and amounts: M, Fibre of Sea Island Cotton, male parent: F, Fibre of I'planil 
Cotton, female parent; H, Hybrid between them. (10- 11 natural size.) 




fk;. 4. 

lJ<iIls of IIyl)ri<l Cotton and its Parents: M, l>oll of KlomHke (a variety of I'pland 
C'otton), male parent; F, boll of Sea Island, female parent; H.boll of hybrid between 
them, showing increased size. (5-7 natural si/e.) 




IK. 



Bolls of Hybrid Cotton antl of its Parents: M, 1m»11 of Klondike (a variety of 
Tpland Cotton), male j)arent; F, boll of A^hmouni (a variety of Kii;\'ptian Cotton), 
femtde parent; II, l)oll of hybrid between them, showing increased size. (5-7 natural 
fixe.) 
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approval as manufacturers, but it seems to us that upland varie- 
ties producing a longer and better quality of staple would be 
very valuable and desirable. We hope to accomplish this by 
securing numerous hybrids of the best sorts of upland and Sea 
Island and then selecting from them the best individual plants. 
If the staple is to be increased in length to any great extent, it 
must be borne on a smooth black seed, like the Sea Island type, 
so that the fibre can be ginned on a roller gin. Mr. W. A. 
Clark, of Columbia, S. C, who is co-operating with the De- 
partment of Agriculture in work of this kind, early realized the 
difficulties in the problem and took up the first necessary step 
— the production of a smooth-seeded strain of the upland cotton. 
This he secured after five or six generations of selection, in a 
race which he called the Klondike (Figure 2). This sort we 
have used many times in hybridization with Sea Island, etc. 

In general the lint of the hybrids is about intermediate in 
length between the Sea Island and upland, and is of much better 
quality than the upland. Some of the hybrids are fairly pro- 
ductive, while others are nearly sterile. By a careful selection 
of seed from those which are of good quality and most produc- 
tive, it would seem that we will certainly be able to produce an 
upland cotton that will give a longer staple than ordinary upland 
and yield abundantly in any upland cotton region. We already 
have several hybrids which, from tests this year, seem to be very 
promising. [Cases of samples of these hybrids were exhibited. 
Compare Figure 3.] 

Another important feature of the hybrids is the large size of 
the bolls which in many cases are considerably larger than those 
of either parent (Figures 4 and 5). If this feature can be re- 
tained in a thoroughly fixed variety, it will be very important, as 
a large boll such as shown by the hybrids, which opens wide, is 
easy to pick and saves much time. When we consider the 
greater ease of picking and better staple produced by some of 
these hybrids it would seem that very great improvements may 
be obtained from them. 

The Egyptian cottons also furnish an important field of ex- 
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periment in the line of breeding. The department, as explained 
by Mr. Dewey this morning, has imported the best races of 
Egyptian cotton and is having them tested in various regions in 
the South. The quality of staple produced by these varieties 
in the United States is apparently as good as the imported staple, 
but the plants are usually unproductive and it will probably be 
necessary to improve the productiveness of the different races 
by selection before they will be satisfactory for growth here. 
Wc feel certain that sufficiently productive strains can be ob- 
tained by a comparatively few years of selection, and experi- 
ments in this direction are already under way. Some of the 
Egyption cotton is of a tawny brown color, a factor which is 
said to be of importance in the manufacture of some goods, and 
we find that these tawny varieties when grown in this country 
generally lose their color and become cream colored or white. 
In most cases, as for instance the Mit-Afifi or Ashmouni, occa- 
sionally a plant grown here will produce the normal tawny color. 
By selecting seed from these plants strains can doubtless be pro- 
duced which will uniformly give the desired color. 

If a deeper brown color is desired for any special purposes in 
manufacture, the Peruvian or Pieura cotton, which is very dark 
reddish-brown, can possibly be used in hybridization with our 
ordinary sorts to give the desired color. This, however, is a 
more hazardous line of experimentation and the results cannot 
be predicted. 

In concluding these few remarks I desire to say that I should 
be very glad to have you ask any questions bearing on the sub- 
ject in general, or criticise the features of improvement which 
we are trying to secure. 
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Mr. Thomas H. Smith. What is the name of this fungus 
that you speak of? 

Mr. H. J. Webber. It is a Fusarium. It belongs to a new 
cfass of diseases that was discovered only a few years ago by 
Dr. E. F. Smith of the Department. It enters the roots and 
penetrates up into the stem, causing a blackening of the wood 
of the stem. 

Mr. Thomas H. Smith. Has it spread over the cotton dis- 
trict to any extent ? 

Mr. H. J. Webber. It has spread all over the Sea Island 
district, but in the upland district it occurs, so far as I know, 
only in Carolina and Georgia. It is not very general in upland 
regions. There are a few other diseases ; one called the root-rot 
(Ozonium), occurs in Texas and Louisiana. We have not done 
any special work with this malady but probably resistant strains 
can be selected here as in the case of the wilt. 

I notice two other photographs here that I did not pass 
around, showing the increased size of the bolls. You can see 
them from where you are sitting. This is the upland and this 
is the Sea Island, and here are the bolls of hybrids, and here 
are the bolls of another hybrid. You can very readily see the 
increased size of the bolls of the hybrid. 

Mr. William G. Nichols. Have you given any special at- 
tention to the matter of uniformity? 

Mr. H. J. Webber. Yes, and we find that the hybrids vary 
greatly in uniformity. Frequently the fibres at the point 
of the seed will be short, while those at the apex of the 
seed are quite long. But this, of course, may be corrected by 
selection. And in all the selection practiced by the Sea Island 
growers, uniformity is one of the most important factors that is 
taken into consideration. They give the greatest attention to 
this, not only pronouncing on it themselves, but usually sending 
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the samples to an expert factor and getting his opinion in regard 
to the market value of the individual samples, so that great care 
is exercised in all factors of this nature. 

Mr. Broadus E. Willingham. Will you please tell us as 
to the coarseness of the fibre — is it coarse or fine? 

Mr. H. J. Webber. The fibre is about intermediate between 
Sea Island and upland. It is very much finer than the upland 
and has the silkincss of the Sea Island. If you twist the fibres 
into a mat they are silky and have all the appearance of Sea 
Island. A similar type which has been put in the mills of South 
Carolina, can be detected, it is said, the moment it enters the 
manufacture, from the smoothness. I do not know why it is, 
because I am not familiar with the manufacturing side, but it is 
said that the machinery responds to it much better and that the 
difference is easily recognized. The fibre is also much stronger 
on an average than the fibre of the upland. 

Mr. J. R. Montgomery. In your experiments with the 
Egyptian cotton, do you preserve the color and the characteris- 
tics of the Egyptian fibre? 

Mr. H. J. Webber. Well, so far as the hybrids are con- 
cerned, they do not ; but the pure Egyptian, when brought over 
here and grown, do seem to preserve the quality and color of 
fibre to some extent. In one of the cases that is passed around 
you will see a sample of the imported fibre of Egyptian, which 
I take to be the variety Mit-Afifi, in comparison with the same 
variety which was imported into Texas five years ago and grown 
there for very nearly five years, and then grown by us in our 
experimental plats in South 'Carolina last year. So far as I can 
tell from examination of those samples, they seem to have the 
typical crinkly, curly appearance of the Egyptian cotton, also 
the tawny brown color. On the contrary, the Ashmouni variet>' 
when grown in this country usually loses that tawny character 
and becomes quite white. 



209 

Mr. William G. Nichols. What is the cause of that tawny 
color? 

Mr. H. J. Webber. It is evidently due to hybridization in 
the past history of the plant with a brown cotton. In Peru 
and other places, you know there are cottons which are perfectly 
brown ; and we are now making tests in hybridizing the brown 
Peruvian cotton with the Sea Island and upland varieties in 
order to get this color. The color varies in Peruvian cottons 
all the way from a light brown to a deep brown ; and it is sup- 
posed, I don't know how truthfully, that the color in this Egyp- 
tian cotton comes from a strain of one of the brown South 
American cottons infused into Sea Island. 

Mr. Thomas H. Smith. It is not the mud from the Nile 
that causes it? 

Mr. H. J. Webber. I don't understand you. 

• Mr. Thomas H. Smith. It is not the mud from the Nile 
that causes it? 

Mr. H. J. Webber. Oh ! Possibly it is due to the mud from 
the Nile. We will possibly have to produce that mud over here. 

Mr. William G. Nichols. Is the Canary cotton that is pro- 
duced to a very limited extent in this country simply a strain, or 
is it some variety produced by hybridization ? 

Mr. H. J. Webber. I cannot tell in regard to that; I am not 
familiar with the variety. Is it grown under the name of Ca- 
nary cotton generally? 

Mr. William G. Nichols. I think that is the name in the 
market. There is only a very small amount produced. 

Mr. H. J. Webber. I could not inform you in regard to it; 
I am not familiar with the variety. 
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Mr. William G. Nichols. I think it is a very strong strain. 

Mr. H. J. Webber. One of the questions we desire ver\' 
much to know in experimenting on cottons is in regard to the 
intensity of this color that you as manufacturers desire. Do 
you want a light brown color, do you prefer a white, do you 
want a dark brown, or do you want all colors? 

Mr. Walter E. Parker. We want all of them. 

Mr. H. J. Webber. Is it a decided advantage to have a deep 
brown color? 

Mr. Walter K. Parker. It is in some instances. 

Mr. H.J. Webber. Well, we can produce the dark brown 
color without question, because the Peruvian is a ver>'' dark 
brown, but it is coarse ; it will have to be improved by infusing 
Sea Island and strains of that nature. 

Mr. C. M. Sears. How can the average farmer secure the 
seeds if this is such a slow process? 

Mr. H. J. Webber. As soon as the hybrids have been tested 
so that wc know they are stable varieties, there will be some means 
found of producing them so that they will be put in the hands 
of growers. But at the present time they have only been grow- 
ing one or two years, and it requires from five to six years to 
perfect them. You see after getting the hybrid it is absolutely 
necessary to fix it and render it stable, because hybrids are 
notoriously variable ; so it will require from five to six years 
longer to fix the strains we have already secured. That is not 
the case in selected strains of Sea Island because they are already 
bred up to the length of fibre, and it simply remains for us to 
prove that we have a resistant strain, and then to produce seed 
of it in sufficient abundance to send out. Even this, however, 
requires time. 
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Mr. C. M. Sears. In the case of the wilt, if the production 
of a strain which will resist this fungus will take as long and 
require such an enormous quantity of seed, I should think by 
the time that the healthy seed got to the farmer, he would 
not have any cotton alive, if it took five or six years to produce 
the seed. 

Mr. H. J. Webber. That is an important point. We must 
not attempt to produce all the seed for the farmer. We must 
put the information in the hands of the farmer so that he can 
select the seed and produce the resistant strain for himself. It is 
perfectly possible for the farmers to do this, and we shall simply 
put the knowledge in their hands which will enable them to do so. 
Of course you understand that if we have one plant which 
produces resistant seed, it will only produce 500 plants the first 
year, which will give enough seed for five acres the second year, 
and a general crop the following year. It will thus require a 
considerable period of time to secure sufficient seed of any de- 
sirable strain for a general distribution. 

The President. The next paper to be presented this eve- 
ning is The Use of Stationary ** Cells" in Place of Rotating 
Cylinders in the Drying of Textile Fabrics, by CllARLES H. 
Fish of Dover, N. H., a member of your Board of Government. 
[Applause.] 

Mr. Charles H. Fish. It may be safer for me in the be- 
ginning to explain that the word *' cell " was chosen on account 
of the shape of these cans or heaters, and the word docs not 
indicate what some might naturally imagine, unless they refer to 
the spelling. 
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THE USE OF STATIONARY "CELLS" IN PLACE OF RO- 
TATING CYLINDERS IN THE DRYING OF 
TEXTILE FABRICS. 

Ch.\rles H. Fish, Dover, N. H. 

In the ordinary and well known method of drying fabrics or 
yarn, the material is led on to steam heated rotating cans or 
cylinders, passing from one to another for the entire length of 
the machine, with or without the assistance of guide rolls, as the 
case may be. There is more or less trouble with this method 
of drying, arising from the fact that these cylinders must rotate 
while they are receiving their steam supply, and that the water 
of condensation must be continually removed. 

The only apparent way to admit steam to the cylinders and 
to get the water out of them is through the journals. These 
journals, however, must be made hollow, and must also be 
packed in such a way that the steam will go into the can and 
not blow out into the room, and the condensed water must be 
made to flow from the can into the proper drip pipes without 
leaking. To accomplish this, there are several methods now in 
use by machine builders. Figure i shows perhaps one of the 
most successful. It can readily be seen that if undue friction is 
to be avoided the gland which presses against the packing must 
not be screwed up too hard. It must, however, be screwed up 
hard enough to prevent leakage. 

Investigation will probably show that in practice most cylin- 
der journals do have the packing screwed up harder than neces- 
sary, for as long as the packing is leaking, the attendant will con- 
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tinue giving it another turn with the wrench, without regard to 
whether the packing itself is in good condition or not. On sets of 
cylinders the adjustment of the different stuffing boxes will vary 
from a very hard *' set up/' which makes a good form of brake, to a 
loose or slack adjustment, allowing a bad leak. At the very 
best, with intelligent care, it is certain that a great deal of power 
is absorbed by the numerous stuffing boxes. The cost of labor 
and material used in repacking the journals is also quite an 
item. 

Of course the larger in diameter the journal, the more power 
is lost in friction. This seems to place a limit on the size of the 
steam opening into the cylinders. 

As to the difficulty in getting the water of condensation out 
of the cylinders, it must, as we have said, come out through the 
hollow journal, and as it would not do to let the cylinders run 
half full of water, some means must be provided for raising all 
the water to the height of the journal. Some devices for doing 
this, work well at low speeds, but are more or less inoperative at 
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high speeds of rotation. Figure i illustrates a bucket or scoop 
arrangement which is in common use. As the steam is con- 
densed, the resulting water is supposed to drop to the bottom 
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of the cylinder, where the bucket scoops it up as the can rotates, 
raising it until it gets to the height of the journal, when it is free 
to run out into the atmosphere or drip piping. At high rotative 
speeds, however, the effect of centrifugal force is to retard and 
even prevent the proper discharge of the water from the bucket. 
Then again the buckets, being out of sight, and located where 
there is no opportunity to get at them easily, are liable to become 
inoperative, and remain so, either by getting bent or by filling up 
or by breaking away from the shell or head. Usually the first defi- 
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Figure 2. 



nite intimation of any trouble with the buckets is the collapse of 
the cylinder caused by the sudden condensation of steam, or by 
the weight of the water it contains, although often cylinders run 
for years with their usefulness greatly impaired on account of 
improper drainage. I think it is safe to say that the majority 
of cylinders running today are imperfectly drained. 

It will also be noticed that when the bucket is at or near the 
top during the rotation of the can, there is nothing to prevent 
steam escaping out of the drip outlet. 
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Figure 3. 



Figure 2 shows a syphon arrangement 
often used for getting water out of cylinders. 
This arrangement depends, at least for start- 
ing, on an excess of pressure inside of the can 
over that of the atmosphere or system of pip- 
ing into which the drips are discharged. 
After the discharge is started, and as long 
as the end is sealed by water, it may act as 
a syphon. The excess of pressure at start- 
ing must be great enough to raise the water 
to the height of the journal. It is a well 
known fact that at times, in consequence of 
a large amount of steam being condensed in 
a cylinder, the internal pressure is very low. 
With a syphon, as with the bucket, we are 
never sure just what the conditions are inside 
the cylinder, whether water is collecting or 
not. At high speeds the syphon is even less 
effective than the bucket, as the water, instead 
of remaining in the bottom of the cylinder, 
tends to follow up the side, out of reach of 
the syphon tube. Another objection to the 
syphon arrangement is the complication in 
packing the journal to prevent leakage. This 
is shown in Figure 2. It is very common to 
have the syphon for taking out the condensed 
water, pass through the same journal that the 
steam is admitted. This is a bad practice, 
however, as the entering steam is being con- 
tinually cooled by the stream of water from 
the cylinder. Moreover, to get suitable size 
openings, the journal must be large, causing 
frictional losses. 

Another trouble found with drying cylin- 
ders is their liability to collapse from external 
pressure, caused by the formation of a vac- 
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uum inside. To guard against this, the ordinary form of 
drying cylinder is equipped with air valves, which are supposed 
to prevent the creation of a vacuum by admitting air into the 
can whenever the pressure inside falls below that of the atmos- 
phere. These air valves, however, do not always prevent col- 
lapse. 

Figure 3 shows a cylinder which was designed with a view of 
overcoming the objection to the ordinary buckets or .syphons, 
and which is now in use at the Cocheco Print Works. The 
principle is that of an Archimides screw supplemented by a 
converging spiral at each end, terminating in a hollow journal. 
The water of condensation falling to the bottom of the can is 
pushed along to the further end where the converging spiral 
empties it into the hollow journal. The steam going in at one 
end, has got to traverse the whole length of the spiral passage, 
before it can get out. There are no short cuts. The steam has 
to go where it will do the most good, and cannot escape until it 
has done so. This can works well at high or low speeds, drain- 
ing the water almost to the last drop. Centrifugal force does 
not affect it adversely, as, even if the water tends to cling to the 
side of the can, it cannot get away from the screw which is con- 
tinually pushing it along. Moreover, the pressure of the enter- 
ing steam is always directed towards clearing the passage of 
water. This pressure acts in this way regardless of the speed. 
Another advantage in this construction is that the spiral acts as 
an internal brace, making collapse impossible. For constructive 
reasons, this device is more suitable for the small cans for which 
it was designed, than it would be for larger ones. The other 
disadvantages remain, also, in that it must revolve and the 
journals must be packed. 

What has led us to seek an improvement over rotary cylinders, 
in addition to the reasons given above, is the difficulty in ar- 
ranging them compactly. They occupy too much space for the 
drying surface available. Take the shell of a three-foot cylinder, 
flatten it into a long narrow eclipse ; you have the same heating 
surface remaining, but look at the space occupied. This has 
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been reduced to an astonishing degree. Heating surface with- 
out bulk is what we are after. 

We have recently designed and built at the Cochcco Mfg. 
Co. a cloth drying machine made up of clliptically shaped plates 
or *' cells" arranged in tiers. These cells arc crowned just 
enough so that the cloth in passing from one guide roll to an. 
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other, is in full contact with 
each surface. Figure 4 gives 
a view of an individual cell 
and Figure 5 shows one way in 
which they may be arranged. 
It is obvious that they may 
be grouped in one, two, three, 
four, or even more tiers. 
When arranged in tiers, they 
arc so placed that each sur- 
face of each cell is substantial- 
ly 'tangent to the surface of 
the cell above and below, or 
its guide roll. The object of 
more than one tier is to per- 
mit of a compact arrange- 
ment, and to keep the size 
of each cell as small as pos- 
sible. The cloth is drawn 
over the cells by guide rolls, 
part or all of which are driven 
positively. Steam is admit- 
ted to them through openings 
near the middle of their height. 
The water of condensation 
flows off by gravity, the pipe 
connection being made at the 
lowest part of the cell, so that 
each is perfectly drained at all 
times. 

The size of these cells as 
now built is about 22J4 inches 
high, 4 inches thick at the 
thickest part, and 43 inches 
long over all. We have used 
two methods in the construe- 



221 




Fi<;uRE 7. 



tion of these cells ; one is to make them of copper plate with 
brass heads and internal braces. The other is to make them 
out of a single brass casting. 

Now, as to the manner in which the cells overcome the objec- 
tion to rotary cylinders, which we have noted : — 

1st. There are no journals to pack. This means no loss of 
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power by friction in stuffing boxes, no cost for packing renewal 
and attention, no leaking stuffing boxes, therefore no man with 
a monkey wrench. 

2ncl. There are no buckets, scoops, or syphons required, 
since the water of condensation Hows out by gravity and the 
cells are perfectly drained at all times. 
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3rd. A very compact arrangement of heating surface is 
possible. 

4th. There is a minimum amount of ineffective heating sur- 
face. 
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5th. The size of steam openings into cells is practically un- 
limited. 

6th. Owing to the construction of the cell, collapse is impos- 
sible and no air valves are necessary. 

As far as we have been able to judge, the cloth runs equally 
well over the cells as over cylinders, the slight ironing effect 
seeming to assist the drying process. 

To illustrate the compact arrangement possible and small 
amount of heating surface not in contact with cloth, as compared 
with cylinders, we have represented in Figure 6 an ordinary 41 
cylinder dryer and below it a cell dryer having the same effec- 
tive heating surface. The drawing is to scale. In the case of 
the cells, 84J4 per cent, of the total heating surface of each is in 
direct contact with the cloth being dried, while is the case of 
the cylinder only 70.8 per cent, of the heating surface is thus 
made effective. 

The cell principle is particularly adapted to use in a vacuum 
dryer, as in such a machine the inherent advantages of the cells 
become far more important than in a machine for drying in the 
air. Figures 7, 8 and 9 show three views of a vacuum dryer 
which we have designed and built on this principle. In Figure 
9 the cells may be seen inside the vacuum chamber. They are 
supported at one end by the steam header which admits steam to 
them. At the other they are supported by channel irons. The 
drips discharge into manifolds below the steam headers. The 
general simplicity is apparent. 

This machine has a theoretical drying capacity with 25 inches 
vacuum, of ninety-five (95) two-yard cans drying in the atmos- 
phere. In practice we should realize about 75 per cent, of this. 
This makes a vacuum machine of this construction which is only 
about five feet long, have a capacity of seventy-one (71) two- 
yard cans, which would take up in floor space about 80 feet in 
length. 

Figure 10 shows a comparison drawn to scale between this 
vacuum dryer and'a set of two-yard cans of equal actual capacity 
drying under atmospheric pressure. 

Figure 1 1 shows relative floor space occupied. 
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The President. Are there any questions to be asked of 
Mr. Fish? If not, we will proceed to the next paper on the 
Uses of Cotton Waste, by Mr. EDWARD W. THOMAS, of Lowell, 
Mass. 

Mr. Edward W. Thomas. Mr. President, this paper is 
rather lengthy, and I think it would be more interesting to show 
the samples that 1 have procured across the water. 

The President. We will leave the matter to your discretion 
and shall be very glad to hear anything you have to say. 

Mr. Edward W. Thomas. I will state that in the prepara- 
tion of this paper on the utilization of waste made in our cotton 
factories, I do not attempt to present anything original. The 
paper is mainly made up from the best sources of information 
available, and I am very frank to say that the amount thus ob- 
tained for various reasons is in a measure somewhat obscure and 
limited. I think, Mr. President, that instead of reading this, I 
would prefer to show these samples. I simply want to state that 
last )'ear there wore 25.000,000 pounds of waste taken from the 
mills in the United States and sent abroad to be manufactured 
into merchantable ^oods. I have with me some samples that I 
think will be very interestingly to the members to look over. I 
do not think I will take any more time. 

The Prksidknt. We abide your pleasure. It may suffice if 
you will make such allusion as you please to them, and explain 
their uses. 

[Mr. I'llOMAS exhibited these samples and explained them 
informally to the members.] 
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THE USES OF COITON WASTE. 
Edward W. Thomas, Lowell, Mass. 

In the preparation of this paper, upon the utilization of waste 
made in our cotton factories, I do not attempt to present any- 
thing original. The paper is mainly made up from the best 
sources of information available, and I am frank to say that the 
amount thus obtained, for various reasons, is in a measure some- 
what obscure and limited. 

Having been interested in the subject for some years, about 
a year ago, I asked the Hon. C. H. Allen, then Assistant 
Secretary of the Navy, to call the attention of the State Depart- 
ment to the importance of obtaining, through the consuls of the 
various manufacturing centers of the continent, as much infor- 
mation as possible. This was done, and the reports of the 
various consuls upon the subject may be found in the printed 
Consular Report issued last August, and bearing the number 
239. I have, however, introduced into this paper extracts, and 
in some cases the full reports of the consuls. Several of the 
largest machine builders of ICnglanl have, through their agents 
in this country, furnished me with considerable information and 
samples of goods manufactured from various grades of waste, 
the lowest of which the great majority of the manufacturers of 
this country sell, deeming it unprofitable and unwise to manu- 
facture into salable goods. 

That there is a necessity for this country to take up this sub- 
ject and give it thoughtful attention, there can be no question 
of doubt. 

It has seldom happened that events have transpired within at 
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past year as have left for the States. We are drawing from the 
shores of the Mediterranean people to fill up the vacancies in 
our mills. To what extent this can be done, I do not know, 
but it is a well known fact that our native help, and our Canadian 
employees, are rapidly vanishing from our mills. In Massachu- 
setts this is particularly noticeable ; the restriction laws for 
minors and children, the general use of double roving and high 
creels on ring spinning frames, shuts off a class of small help 
who were formerly employed in considerable numbers through- 
out the mills. 

Now, the foregoing elements as stated, viz. : Southern compe- 
tition and scant supply of help are factors for the Northern 
manufacturer to meet. How shall it be done? Make finer 
goods, as has been suggested by some? We cannot all do this 
without rebuilding, purchasing additional machinery, and gen- 
erally reconstructing our plants ; and, even if we could and did, 
it is beyond our knowledge at the present time whether the 
foremost and most progressive Southern mills would not follow 
in our wake. There can be no question as to climatic condi- 
tions, and skilled work people, doing all that we are in the 
North, except perhaps spinning and weaving the very finest 
combed yarns. I am told that some mills in the South are 
today spinning comparatively fine combed yarns, the labor cost 
of which is far below our Northern costs. 

1 wish to insert here extracts from an article recently published 
in the Review of Reviews ^ which will bear your earnest thought 
and study, the extracts referring to cotton manufacturing in the 
South : 

"The situation today is full of promise for the future; the long- 
established paradox has been overthrown ; the normal is asserting its 
sway. An evolution through processes so natural can but proceed to 
happy consummation. It is estimated that, with American labor and 
methods, something less than eight times the present number of spin- 
dles in the South will be needed to convert our annual harvest into 
yarn. At the rate of progress now maintained the next century will 
still be in its first quarter when it sees every pound of cotton grown in 
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the United States transferred direct from the gins to mills close at hand. 
This cannot fail to signify that the price paid the producers for the raw 
material and the cost imposed upon the consumers for the woven 
fabrics will be more equally based than under the preceding abnormal 
conditions. 

" No obstacle stands in the way of this attainment. No one would 
stretch a hand to prevent the cotton states from manufacturing all of 
their staple and selling only cotton cloths and garments to the outside 
world ; thus increashig the annual $300,000,000, which the harvest from 
their fields has been bringing, to the 5 1,000, 000,000 it is capable of 
commanding. The sane man does not live who would dispute the 
right of any section to the richest possible results of its own productive 
industry. 

** Casuists ask if we should not hesitate in our advance, because of 
the disasters wc may bring upon manufacturers in distant parts. The 
question scarcely deserves to be taken seriously. A return to the 
natural involves no hurt that is difficult of cure. As far as our brethren 
of the Northeast are concerned, we have only to point to the inexhaus- 
tible ingenuity and ad.iptability of the American for a satisfying answer. 
He always makes the best of a bad situation ; and this he must now do 
with his New England cotton mills, all out of place as they are.*' 

Lack of space prevents the incorporation of other portions of 
the article, which, as a whole, fairly represents the spirit and 
ambition of the Southern manufacturer. 

I have somewhat enlar^r^tl upon this matter of Southern com- 
petition, as a proloi^nie to what is to follow. 

As stated before, the cotton mills of the Northeast must face 
ver\- serious problems in the near future, the advance outguards 
of which have been developed in a most striking and illustrative 
manner within the year. There are many complex problems 
[)rescnted to us for consideration as to the future welfare of our 
cotton manufacturing;, continuing as it has in the past as one of 
the chief industries of New England. What has happened to 
the former large, and profit paying industry in iron may happen 
to us. We have seen the various iron working plants go out of 
existence on account principally of the building of works nearer 
the coal mines and iron fields. So, too, it is logical to believe, 
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at some day naturally the bulk of cotton manufacturing will 
seek locations near the source of raw material and coal. This 
being the case, what can be done to retain in part or in whole 
the great industry of New England. That of making finer goods 
has been referred to. Up to certain numbers and qualities, 
there can be no reasonable doubt but what the South can meet 
us, beyond that under which head comes a line and grade of 
goods now imported, which we possibly have some opportunity 
and advantages to make, but the great bulk of the mills are not 
adapted, owing to construction of buildings, to readily change 
from their present organization of coarse or medium yarns to an 
outfit susceptible of being used for the finer class and grade of 
goods and yarns, When the time comes that the competition 
of our sister States is such as to push us to the wall, it is hoped 
that we may be in position to meet such competition and prices 
for goods by the forwardness, capability and determination 
which has for many years characterized some of our Northern 
manufacturers. 

It seems to me that there are certain lines that must inevitably 
be followed out, in order to hold a longer lease of life on this 
industry, and these are as follows : 

First. The consolidation of man\' of the plants now running, 
that they may be operated under one head and management. 

Second. In such combination, or consolidation, a rodivision 
of the character of the output of each individual mill, that said 
output shall be for the best advantage of that mill. To illus- 
trate this more fully: If in a combination, or consolidation, of 
say ten different mills were effected, it is barely possible that 
each individual mill may be producing eight or ten kinds of 
goods, or yarns, common to all. It might be, and unquestion- 
ably would be, a source of considerable economy for each of 
the ten mills to be confined entirely to one or two grades of 
goods; thus the help in each mill would become particularly 
the weavers experienced in those lines, and, thus, the constant 
changing of. rovings, yarns and grades of cloths would in each 
mill be brought to a minimum. The economy thus obtained 
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would be considerable. There is no reason why one treasurer, 
or general manager, would not be able to purchase cotton, coal, 
etc., for an aggregation of an unlimited number of spindles and 
looms, and have better opportunities for thorough complete 
organizations than our present systems of small independent 
and individual plants, which naturally have to compete with each 
other. That the experience of such combinations the past few 
years has proven a success, we have but to look at the American 
Woolen Co., American Thread Co., and the New England Yarn 
Co. The economical features of consolidation have been shown 
in the systems of railroads in Massachusetts alone. Three large 
companies now practically control all the roads of the State, 
where not so many years ago there were dozens of different 
roads. The traveling public have been greatly benefited by 
reduced fares and reduced freight rates, better train service and 
an evident desire to cater to the public's desires. 

Third. A more careful, painstaking management than has 
been in existence. Criticism may be made on what is said upon 
this subject. I do not infer that our mills are grossly misman- 
aged by any means, but what I do mean is that we must give 
more attention to savings effected by close watching and the 
following up of many matters that by reason of our being enabled 
to possibly pay fair dividends to our stockholders, we have not 
given the attention to that might have been shown. We have 
had, since the industry was incepted, to bear one burden im- 
posed upon us, for which our predecessors were in a measure to 
blame for allowing to exist, and that is the shameful way we 
have been obliged to receive our raw material. The loss of 
waste from improper ginning, grading, packing and shipping 
has cost us millions of dollars. Some meritorious effort has 
been made of late by ginning companies to remedy this, and 
give to the manufacturer cleaner and better packed cotton. 
Many of us have tried, and some are continuing the use of the 
round bales so-called, and found the loss from false packing, 
sand, hoops, and sacking to be materially in favor of the round 
bale. Now, notwithstanding that there is a gain in the new 
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methods of baling, in so far as first loss by reason of the outer 
covering of the bales has been lessened, wc have, incidental to 
the various operating machines in our mills, a large per cent, of 
waste made of various degrees of value. Some of this waste is 
reworked by many mills, and in many it is all sold, the latter 
striving to make their goods to sell on their merit as being 
strictly from good cotton, so-called, without any rework waste 
in their make-up. 

In a paper prepared and read at the last meeting of the Asso- 
ciation, the subject of waste was in a measure discussed. I 
desire, however, to go a step farther in this paper today. 

Incident to all that preceeds, the point desired to be brought 
to your notice is this: that we must realize in some form of 
finished product the greatest per cent, of each and every pound 
of cotton furnished us. Our net waste account must be brought 
to a minimum. A saving of one per cent, in waste is practically 
five pounds per bale, at ten cents per pound equals 50 cents. 
The same five pounds, if put into yarns or cloth, may mean 
from 50 cents to $2.00 or more, according to the selling price 
of finished material. It may be fair to assume that in the ordi- 
nary cotton mill, on medium counts, 88 per cent, of cotton 
purchased is sold as yarn or cloth. If it is possible, and I be- 
lieve it is, by the use of round baled cotton, and the conversion 
of practically all the waste made into some salable goods, then 
the net waste might result in a net percentage of goods per 
pound of cotton of from 92 to 95. This saving if eflected, 
would enable every mill to pay a dividend, but we at the North 
have no patent rights on the system of such savings. We, 
however, can, and must, work to the end of economy in every- 
thing pertaining to our business. In point of fact, there are yet 
many questions that the manufacturer must surely take up in 
order to obtain the largest product from a given amount of 
raw material, at a minimum cost, and preserve the quality of his 
goods. 

Coming, now, to the matter of reworking waste, we should 
give this considerable thought, as we are confronted by the 
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From the report of Consul Grinnell, located in Manchester, 
it appears that, in his district, the yarns made are very much 
cut in price, and not very profitable ; and is done very much 
less than formerly. In his letter is one from Asa Lees & Co., 
of Oldham, in which they say : 

" Probably one-half the waste made in the Lancashire Mills is ex- 
ported to the Continent, and that waste spinning comprises : Clean, 
soft mill refuse worked up into wadding; mill sweepings and dirty, 
oily, soft mill refuse worked up into a coarse yarn, say about 4*s, 6's, or 
8's, by a special plant ; also waste from the different processes known 
as spinners', reelers*, and weaver's waste, including cop bottoms, which 
is broken up and passed through a special plant quite different from the 
preceding. Then there is some waste from the winders, spinners, reel- 
ers and doublers, which is made into engine or cleaning waste. 

The machinery is chiefly made in this consular district. The waste 
is sometimes spun on ordinary cotton spinning machinery and some- 
times by what is known as the condenser system. In the latter case, a 
large number of threads are taken from the carding engine by the con- 
denser, and these are then spun on the mule, without the usual interme- 
diate process. We make all kinds of machinery for preparing and 
spinning waste on various systems. 

The machines used for spinning waste by the condenser system, 
which is the best for low numbers, are as follows : Willow, or some 
kind of cleaning machine ; automatic hopper feeder ; breaker carding 
engine ; Scotch feed or other feeding arrangement for taking the sliver 
from the breaker card to the finisher card; finisher carding engine; 
condenser attached to the finisher card ; self-acting mule. When hard 
waste is used, a machine for breaking it up is also required." 

Extract from a letter of Brooks & Doxey, of Manchester, to 
Consul Grinnell is as follows : 

"The machinery we manufacture deals entirely with the spinning of 
waste, and naturally, when visiting the various mills in England and 
elsewhere where this machinery is used, we see for ourselves some of 
the goods into which this waste enters largely, but not sufficiently to 
enable us to write an expert opinion upon the matter. 

In the first place, we may say that the waste from the English mills 
is largely exported to the Continent, and our own manufacturers of 
cotton waste yarn are dealing with only a very small portion of the 
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trade. Here, so far as we know, the yarn is used for the following 
purposes : Candle wicks, sponge cloths (these are used in many works 
in place of cotton waste), towel manufacturing, bed quilts, flannelettes, 
and in place of flax yarn for the backs of Kidderminster carpets. In 
very many cases, of course, only one portion of the yarn used in the 
manufactured goods is made from waste, the other portion being made 
from good wool or cotton. 

So far as we know, the districts on the Continent to which English 
waste is largely exported are : Verviers, Belgium ; Termonde, Belgium ; 
Rhenish Prussia (M. Gladback) ; Chemnitz, Saxony." 

The following is copy of a letter sent Mr. Grinnell from 
Messrs. Dobson & Barlow, which is so explicit that I venture to 
read it in its entirety : 

Export Dept., Kay Street Works, 

Bolton, Feb. 9, 1900. 
William F. Grinnell, Esq., 

U, S, Consulate, Manchester, 

Dear Sir — Re Waste Spinning. In accordance with the request 
contained in your favor of the above date, we have pleasure in giving 
you below information respecting the spinning of waste into yarn. 
Waste is classed in this Country under many different heads, such as : 

Droppings, from opener and scutching machines. 

Flat strips, being strippings from the flats of carding engine. 

(irid fly, from underneath card cylinder and licker-ins. 

Brush strip, obtained after stripping cylinder and doffier of cards. 

Card room sweepings. 

Comber waste. 

Bobbin waste, from fly frames and spinning machines. 

Clearer waste, from top and under clearers of fly frames and spinning 
machines. 

Hard ends, from rovings, cop bottoms, &c. 

Fluker waste, from mules. 

Carriage fly, from mules. 

Spinning room sweepings. 

Oily waste. 

As you will naturally understand, such a variety of waste requires 
different treatment, but the general machinery used for converting the 
same into yarns is as follows : 
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Self-acting grid and delivery willow for cleaning the waste from sand, 
dirt, leaf, and other impurities. 

Hard-waste breaking-up machine with from one to six cylinders, as 
required, for breaking up hard waste of all descriptions. 

Soft- waste breaking-up machine with one cylinder, for stubbing inter- 
mediate and roving frame waste, roller laps, &c. 

Single scutcher and lap machine for making the waste into laps pre- 
paratory to being placed behind carding engines. Hopper feeders for 
feeding these machines automatically, instead of by hand, can be 
applied if desired. 

The carding of waste can be performed by two systems viz. : 

Carding on Derby doubler system. Breaker carding engine, fed by 
two single scutcher laps and arranged to deliver the material into cans 
in sliver form. Derby doubler, fed by 40 to 60 carding engine slivers, 
as required, to make the same into laps for the finisher carding engine. 
Finisher carding engine fed by Derby doubler laps, arranged with con- 
denser delivery, for up to 1 20 threads or slivers, as required, according 
to the class of yarns to be spun. These threads can be wound on to 
one, two, three, or four bobbins as desired. 

Carding on Scotch feed system, in lieu of above. Breaker carding 
engine, fed by two single scutcher laps, with Scotch feed apparatus 
attached, for delivering the material in a ribbon-like form into the fin- 
isher carding engine. Finisher carding engine, fed by the Scotch feed 
apparatus mentioned above, arranged with condenser delivery as on the 
finisher carding engine, mentioned above, in the Derby double system. 
Self-actmg billies, fed by the condenser bobbins from the finisher card- 
ing engines, of either the Derby doubler system or the Scotch feed 
system, which ever is preferred for spinning into yarn. 

The above machinery is used in the process of making the waste into 
yams, and is as far as our manufacturers go. The after operation of 
wea*ring the yarns into finished goods, such as cotton blankets, counter- 
panes, quilts, etc., is a separate industry altogether, and the particulars 
of the necessary machinery and the process the yarn undergoes previous 
to being made into finished goods must be obtained from the weaving 
machinery makers. 

Respecting your remarks re the amount of waste products from cot- 
ton mills in this district reworked into finished yarns or fabrics, we beg 
to state that this is a rather difficult question, owing to this particular 
industry being kept secret by the various manufacturers. We can, 
however, state that it is carried on to a large extent, there being at least 
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seven mills in this district engaged in the waste trade, some of which 
have their own cotton-spinning mills and thus work up their own waste, 
while others are entirely waste mills, that is, they buy the waste from 
the different cotton mills and spin it for sale. 

Trusting the foregoing information will prove of service to the United 
States Government, we are, etc., 

DoBsoN & Barlow, Limited, 

W. HiGGiNSON, Director, 

From the foregoing it is quite evident that the re- manufactur- 
ing of waste has not as yet been carried out in so full a degree 
as it has on the Continent. 

From Berlin, Consul General MASON states as follows: 

" I have endeavored to obtain the desired information by correspyond- 
ence with cotton brokers and the managers of cotton-spinning mills in 
Bavaria and Saxony, but to all my inquiries there has been received but 
one reply, a respectful but terse and firm refusal to impart any informa- 
tion whatever. The subject is a technical one, and, in my opinion, can 
be satisfactorily investigated only by an expert who is not known to be 
connected with a United States consulate. It is now a fundamental 
principle among German industrials to give no technical information to 
consular officers of the United States. 

It remains for me to report that the total import of cotton waste 
and its origin during the eleven months ended Nov. 30, 1899, was as 
follows, it being, of course, impossible to ascertain what part of this 
import, if any, was used as material to be reworked into yarns and 
fabrics : 







Metric Tons. 


Belgium, 




1.307.5 


France, 




3,587.1 


Great Britain, 




8,914.4 


Italy, 




943-4 


Netherlands, 




5,818.9 


Austria-Hungary, 




4.177.3 


Switzerland, 




1.604.3 


British East Indies, 




1,504.1 


United States of America, 




4,861.6 


Total, 




32,718.6 


Imports for same period in 


1898, 


31,364.3 


Imports for same period in 


1897, 


26.853.2 
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From Bremen Consul DlEDERICH reports, a portion of which 
is interesting reading, and shows to what extent ** secret *' pro- 
cesses of reworking waste is regarded on the Continent. Under 
date of April 12, 1900, Consul DlEDERICH says: 

" There are but few cotton mills in this consular district, although 
Bremen is the chief cotton market in Germany. Besides I find it ex- 
tremely difficult to get any satisfactory information from the few con- 
cerns engaged in using cotton and manufacturing the raw material into 
yams and various fabrics. No statistics of the import of cotton waste 
from mills in the United States are obtainable, as most of this is said to 
go to Hamburg. 

One factory near Bremen reported that the quantity of such waste 
amounts to 10 per cent, of the raw material used, but my impression is 
that this statement is mere guesswork. 

The machinery used for reworking this waste into yarns, textiles, 
cordage, ribbons, wadding, and other articles made from cotton is man- 
ufactured in England and in Saxony, where most of the weaving and 
spinning machinery is made. 

There is just one factory in my district, called a cotton- waste spin- 
ning mill, which could give us all the information needed, were it so 
inclined ; but the proprietors of these mills claim that they were under 
heavy expense building up this new industry, paying very dearly for 
their experience, being thrown entirely upon their own resources, as 
there had been no like concern in operation from which they might 
have learned. They declare themselves willing for 20,000 marks 
($4,760) to not only show their plant to any interested parties, but to 
fiilly and thoroughly initiate them and teach them all they themselves 
know. This tuition fee may seem somewhat large, and perhaps might 
be reduced ; but if I were anxious to find out all about cotton waste 
and how it can best be utilized for the purpose of investing money in a 
similar enterprise in the United States, I believe I would take such a 
course of instruction and pay for it." 

From Hamburg, Consul PlTCAlRN reports as follows: 

" Waste products of cotton mills, which are largely imported from the 
United States into Germany, via Hamburg, are not reworked into fin- 
ished yarns or fabrics within this consular district, but are reshipped to 
the German and Austrian cotton-industry districts in Saxony, Rhine 
Province, and Bohemia. 
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The next is in Sheetings, These are made in so many qualities that 
it is difficult to define them. Some makers use nothing but the best of 
waste, others using nothing but cop bottoms and fly. 

The V^xt is in Tapestry Yarns, Colored and Uncolored, and Ham- 
mock Yarns, which are doubled and such as are used very extensively 
in South America. Further, I may mention here that there are a good 
many firms who make comb Towels, &c., from cop bottoms and card 
stripping of American and Egyptian cotton, putting in the mixture of a 
Trichinopoli Cotton to keep the color up in plain cloths or whites. 

The next important market is in Lodz, Russian Poland. Here they 
make all kinds of Imitation Woolen Cloths from every kind of cotton 
waste, chiefly colored, the waste being dyed in the rough. The chief 
qualities and style of goods are imitation Woolen Underclothing for 
Women and Cotton Rugs such as are used by the natives in Siberia, 
Northern India and China. 

The next great field for cotton waste yarns and goods is Saxony, 
Germany. There they make imitation and Worsted Cloths, and I may 
say that the most important trade is in Cotton Trouserings of all colors, 
shades and styles, and they work their machines on quite a different 
principle than they do in this country." 

Another and presumably the largest builder of waste machin- 
ery says, and I give some specifications as to his machinery. 

" We advise for machinery to prepare, card, and spin soft cotton 
waste, such as card fly, strips, droppings, etc. : 

One Willow with patent tilting feed and overhead delivery creeper 
and dirt remover. Production about 8,000 pounds per week of 56 
hours. 

One Pickering Machine fitted with our patent welded light wrought 
iron cylinder on which toothed lags are mounted, steel cylinder shaft 
with hardened necks ; new pattern of back cutter ; reversing motion ; 
lattice feeding apron and special hand feeder. Production about 8,000 
pounds per week of 56 hours. 

One Single Beater Lap Forming Scutching Machine with hopper 
feeder. Production about 1,800 pounds per week of 56 hours. 

One Single Breaking Carding Engine 48 inches wide, with feeder 
arranged to receive two laps from scutcher, one pair feed rollers fluted or 
covered with a metallic filletting, one humbug roller 3^^ inches diame- 
ter, one taker- in 8 inches diameter, cylinder 50 inches diameter, doffer 
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25 inches diameter, seven rollers 6 inches diameter, seven clearers 2% 
inches diameter, one wood lagged fancy 8 inches diameter, doffing 
comb and motion. Iron beam between fancy and roller above. Spe- 
cial steel hinged cover over the fancy. Improved concentric bands 
with brackets arranged for quick adjustment of the rollers and clearers. 
Space in the bends for traverse of grinding apparatus. The taker-in, 
rollers, clearers, and fancy fitted at each end with patent cast iron 
shrouds to case up the same. Rollers prepared for chain or rope driv- 
ing. Polished mahogany covers with holders to cover the rollers and 
clearers. Patent Side Drawing, with endless belt, gearing, and covers. 

One Single Finishing Carding Engine, 48 inches wide, with our 
Patent Scotch Cross Feeder, including sliver conductor, overhead creep- 
er and balance for traverse of sliver, one pair feed rollers fluted or 
covered with metallic filletting, one humbug roller 2j4 inches diameter, 
one taker-in 9 inches diameter, cylinder 50 inches diameter, one wood 
lagged fancy 8 inches diameter, doffing comb and motion. Iron beam 
between fancy and the roller above. Special steel hinged cover over 
the fancy. Improved concentric bends for quick adjustment of the 
rollers and clearers. Space in the bends for traverse of grinding appar- 
atus. The taker-in, rollers, clearers, and fancy fitted at each end with 
cast iron shrouds to case up the same. Rollers prepared for chain or 
rope driving. Polished mahogany covers with holders to cover the 
rollers and clearers complete with Improved Single Bobbin Condenser, 
Production about 800 pounds per week of 56 hours, more or less, ac- 
cording to the class of waste used and counts of yarn required. 
. Clothing made of five-ply cotton cloth and set with hardened and 
tempered steel wire, the doffer of the finishing engines to be arranged 
for card rings and leather rings. 

One Self-acting Mule, say of 608 spindles ij/^ inch gauge with two 
lines of bottom and one line of top rollers and one line of surface drums 
with stands to receive condenser bobbins, or 

One Self-acting Mule, say of 340 spindles 2j^ inch gauge. Pro- 
duction : either of the above mules will follow three breaking and finishing 
engines. The mule 2J4 inch gauge is for making yarn Nos. 2s to No. 
4s, and the mule i ^ inch gauge is for making yarn above J^o. 4s to 
No. 8s." 

Messrs. C. E. Riley & Co., of Boston, largely interested in 
< English machinery, and thoroughly versed in the line of 
*^flti submit the following : 
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" In Germany and Austria the bulk of the waste yarns are used for 
what they call * printed calmuk/ which is made by using the waste for 
weft, the cloth being raised and bleached after weaving and then printed. 
We send you some samples of grey by pattern post and also same in 
different stages and different qualities. Some waste yarns are used for 
lamp wick and others for sponge cloths or dusters, see sample sent. 
We may also say that in some cases good cotton is spun on the woolen 
system instead of waste, and also raised ; this is a cloih called * swans- 
down,' which is doubtless known on your side also. If you want further 
information we will try to get it. 

The loom for weaving ' calmuk * has a large shuttle and * negative * 
take up motion, that is to say that take up is not a certain distance 
from each pick, but the loom is without the take up beam and it takes 
up the density of the cloth, same as in some velvet looms. This is 
done to counteract the irregularity of the counts and thickness of the 
threads, which is unavoidable in spinning on the woolen system. 

The cloth is used chiefly for clothing purposes, but some is also 
used for curtains. 

The raising machine now universally used is the one with a number 
of rollers covered with card clothing, called the * Moser * machine. 

In this country broken up cop bottoms are spun on this system for 
weaving into common bed sheets and bed coverings, but this material 
needs special treatment.** 

Professor BROOKS, to whom we are indebted for his valuable 
paper on working waste, has kindly consented to furnish this 
additional information, so that it might be incorporated in this 
paper, and, as he speaks from a large personal experience, his 
testimony is valuable upon this subject. 

"Germany is the country in which the re-manufacture of cotton 
waste reaches its highest stage of perfection. 

The care and attention which is given to the industry there has 
resulted in cotton waste being utilized in many directions, but more 
particularly in the imitation of woolen goods, and this is more particu- 
larly the case with manufacturers in Saxony. 

The German manufacturers not only use up the whole of the waste 
of their own country, but are large buyers from other countries; prob- 
ably all the better classes of American waste are shipped from the 
United States to Germany. 
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The Germans use large quantities of waste from other cotton spin- 
ning countries, such as India, Spain and Switzerland, and although 
England has been a cotton manufacturing country for so very many 
years, it is strange that a large portion of English cotton mill waste is 
sold through waste buyers to German spinners. 

Considerable quantities of the waste used in Germany and Russia 
are made into wadding, usually a better grade than the American 
batting and principally used for surgical purposes, and for the packing 
of jewelry and ornaments, but an immense quantity of waste is re-man- 
ufactured into yarn on woolen machinery or an adaption of woolen 
machinery, which is fully explained in my paper read before the New 
England Cotton Manufacturers* Association at the Profile House in 
1896. 

In my investigations on the subject of the utilization of waste 
abroad, I found it very difficult to get statistics or exact information 
and only speak in a general way, but I have found that I had one esti- 
mate that 228,000 spindles were engaged in Germany on yarns intended 
to make cheap imitation woolen cloth, coarse hosiery, etc., and that 
this yarn contains a large percentage, some of it being wholly of waste. 

The product amounts to millions of kilograms of which large 
quantities are shipped abroad as well as being used in Germany. 

It was estimated that 42,000 spindles were engaged on hosiery 
spindles alone, and that the product of the hosiery spindles was chiefly 
knitted in Thuringia, and that other yarns were made into cloth suitable 
for furniiure stuffs and other purposes. 

I am not in possession of much information regarding the rework- 
ing of waste in Russian mills, but as I believe that the Russian waste 
mills are largely owned by Germans, the product will be very similar to 
the German mills. 

In England waste is utilized for many purposes, the commoner 
kinds, such as picker waste, being cleaned and made into flocks used to 
stuff" bedticks, and for making mattresses. Also, for padding furniture. 

The sweepings from the rooms are very often bleached and used as 
the basis for manufacturing gun cotton. Belter grades of waste, such 
as flat btrippings, are respun into carpet yarn, but as I have said before, 
the manufacturing of waste does not reach the same perfection in 
England as in Germany." 

It has been my object to obtain so far as is possible all the 
information that could be legitimately obtained, and this article 
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is not maintained to be original, nor from actual experience, 
hence the liberal extracts from the consular service reports, and 
the description of machines and other information given by the 
various machine builders, in order that such information might 
be given at first hand. 

There can be no question of doubt as to the financial success 
attending the reworking of waste on the continent. This is 
shown by the extreme reluctance to give to outsiders any infor- 
mation relative to the system of manipulating the stock, and the 
undisputed fact that this industry is on the increase. 

To prolong our existence at the North, we must, as stated in 
the first of this article, convert the largest amount of manufac- 
tured material from each and every pound of cotton purchased, 
and that we in this country have the enterprise and spirit to do 
this, and thus strengthen our possible weakness. There can be 
no possible reason why our manufacturers should allow 25,000,- 
000 pounds of waste to be shipped to the continent and worked 
up into such grades of goods as are shown here by sample. It 
is rather a criticism on our ability as manufacturers. Some, if 
not nearly all, the samples I have here, show distinctly that the 
manufacturer on the continent, taking the refuse from our mills, 
manipulates the same into a good merchantable fabric. 

I have only touched upon this subject of waste as one that 
seems to me incidental to the prolonging of our future in the 
North. There are other features, merely touched upon in this 
article, that are of too lengthy a study to incorporate in this 
paper. With the immense population of this country, and the 
outlook for the ** Open Door " in our Western Countries, it would 
seem that the waste of our mills could be put into some line of 
goods that would find ready sale. 

The reworking of low grades of waste into fabrics, or yarns, 
in this country has not been entered upon except in a few isolated 
instances. Many mills now work over their card, roving and 
spinner's waste by mixing back into regular work. Some few 
mills rework the cop waste, after being thoroughly broken up, 
into the filling. The whole matter is receiving the careful at- 
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tention of our most thoughtful and progressive manufacturers 
today. 

. That a fair class of goods may be produced from the waste 
sold by the mills in this country is fully demonstrated by the 
samples here today. What other industries have done in the 
line of reducing waste, or reclaiming what they make, should set 
us an example worthy of imitation. The large variety of goods 
made from these classes of waste opens up apparently a large 
sphere of action for us to pursue. 

The following are some of the products of waste made in other 
countries: All kinds of yarns and twines, candle and lamp 
wicking, bath towels and mats, sponge and creton cloths, bed 
quilts and blankets, sheetings, table cloths, flannelettes, skirtings, 
denims, cheap cloth dyed for clothing, all weights of napped 
printed fabrics. 

This list does not include a complete list of the various arti- 
cles manufactured, but is given in order to show the variety that 
is in the market. 

SAMPLES. 
Lot " A " Frofn Russia. 

No. I, represents the raw material. 
" 2, condenser roving from No. i after carding. 
" 3, yarn from No. 2. 

" 4, cloth woven from No. 3 before receiving any treatment, prepar- 
atory to bleaching, dyeing, and printing. 
" 5, sample of cloth after being dyed and printed. 

Lot " ^ " from England. 

No. I. No. i^y,j yarn, sells for 71^ cents per pound. 
" 2. - 2t«,^ - " 9^ " 

" 3-4. " 8s " " 10 " " 

" 5 is a sample of sponge cloth. 

Lot " C " from En^hifut. 

Low grade mill sweepings, oily card waste, and samples of yarns from 
same. 
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Lot ''D'' from England, 
Bath mat, selling price $3.28 per dozen. Made from waste. 

Lot " ^ *' from Germany. 
Sample of Denim, from cop bottoms : condenser system. 

Lot '*F'' from Russia. 

Samples of single and double napped goods printed. Made from low 
grades waste. Used for dress goods, skirtings, linings, &c. 

Lot ** G" from Saxony, 

Samples of cloth made from floor sweepings, condenser system, napped, 
dyed, and printed. 

Lot " H " from Saxony. 

Samples of printed cloths, made from floor sweepings, bleached, and 
then printed. 

Lot " y " from Germany. 

Samples of printed cloths, made from cop bottoms, printed and napped. 
Used for dress goods, linings, &c. 

Lot "y from Germany. 
Samples of double napped flannels or felts, from low grade waste. 

Lot " A' *' frofn Germany. 
Samples of printed and napped goods from low grade waste. 

Lot " L " from Germany. 
Samples of bleached double napped flannels, made from cop bottoms. 

Lot ^* M'' from England. 
Sample of wiping towel. 

Lot '' N'' from England. 

Samples of sheetings, furnished by Barlow & Jones, England. Filling 
made from broken cop bottoms. Details of each are given on 
tickets. 
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The President. All of you are quite well aware that the 
question just presented is a very important matter, one which 
has engaged the attention of cotton manufacturers for many 
years. Something has been accomplished here, but a compara- 
tively large amount of work has been done abroad, in England 
and particularly in Germany, in this direction, and there is pros- 
pect of a great deal more advance in the art of utilizing waste 
products. It is a matter which Mr. Thomas' paper treats of 
with great care, and I have no doubt that it will receive your 
serious attention. 

The next paper will be the Putting Up of Yarns for Use and 
for Market, by Mr. F. H. Bishop, of Boston. 
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PUTTING UP OF YARNS FOR USE AND FOR MARKET. 
F. H. Bishop, Boston, Mass. 

In comparison with the great improvements made during the 
past thirty years in methods and machines for the preparation 
and spinning of cotton fibre, there have been very few marked 
changes in the systems or machines for winding yarn for trans- 
fer in the mills or for shipment and use. Improvements have 
taken the form of changes in previously existing machines or in 
new types of machines adapted to old methods. The use of 
bobbins or spools for transferring yarns in the different pro- 
cesses has been general in the absence or for the lack of better 
systems. The first cost, repairs and storage space of bobbins 
are such important factors in the economy of yarn manufacture, 
that it has long been rccdgnizcd that a system of winding yarn 
in a mass that should be self-sustaining without supporting heads, 
would be advantageous. The motive of COOMHES who invented 
drum winding machines, was to wind upon a central support with- 
out heads, and to make the package self-sustaining by imparting 
to his yarn guide a quick reciprocation so that the yarn instead 
of winding in close coils as on the bobbin, would wind in open 
coils crossing and re-crossing between the ends of the traverse, 
thus binding down and holding in place the preceding coils. 
He succeeded in producing a self-sustaining mass, but this 
advantage was more than counterbalanced by the defects and 
inequalities in winding. 

This system has never superseded bobbins in the mills for 
transfer work, although it has been used extensively in winding 
yarn for shipment where the cost of bobbins and of trans-ship- 
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ment of the same more than compensated for the defects in 
winding. 

In drawing yarn on to a central tube or core by frictional 
contact with the surface of a revolving drum, the speed relation 
of the yarn to the tube is constant without regard to the diame- 
ter of the package. There is, however, a constant variation 
from start to finish in the speed rotation of the winding spindle, 
which, starting with a small diameter, is driven rapidly, — this 
speed decreasing as the mass increases in diameter. At the 
beginning of the operation of drum winding, the tube will be 
rotated at such speed in relation to the speed of the yarn guide, 
that three to five coils will be laid upon the core for each trav- 
erse of the guide, the result being a fairly compact mass in a 
package of small diameter, but as the yarn guide speed is con- 
stant and the rotation of the winding spindle variable, being 
constantly reduced in speed as the mass increases in diameter, 
the result is that the yarn is laid in more open coils, the cross- 
ings between the ends of traverse being less frequent and the 
density of the package constantly decreasing. The change of 
the angle of the coils also results in an increasing slippage of the 
yarn at each end of the traverse, which has the effect on soft 
yarns of adding to the twist at one end of the traverse and re- 
ducing the twist at the other. As the yarn guide is placed some 
distance from the winding spindle, the sway of the yarn allows 
the coils to assume irregular positions, and to frequently over- 
ride at the ends of traverse, forming loops or cobwebs on the 
ends of the package. 

In his invention of the " Universal " system of winding, S. W. 
Wardwell departed entirely from all precedents and proposed 
to lay the fibre in such unvarying relation that the density of a 
mass wound by his system should be determined by the specific 
gravity of the material. This he accomplished by winding yarn 
around a central core in helical coils, the number of coils be- 
tween the ends of the traverse being adapted to the diameter of 
the winding spindle and the length of traverse. These helical 
coils turn with an abrupt bend at the end of the traverse and 
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returning, cross the preceding coils, the yarn at each end of the 
traverse being carried over the preceding coil and laid parallel 
and in close contact with it during the reverse movement of the 
guide, the repetition of this process being continued until a com- 
plete layer of coils surrounds the central tube, every coil being 
in perfect alignment, crossing and recrossing between the ends 
of the traverse, thus tying down and binding with every coil all 
those which preceded it, and forming a solid, compact founda- 
tion built with absolute uniformity. As very little tension is re- 
quired in winding by this method, the fibre retains its original 
form and elasticity, and can be drawn from the surface of the 
mass for delivery to its ultimate use without tangling or kinking. 

In the construction of machines for putting into practice the 
Universal system of winding, Wardwell adopted positive in- 
stead of inductive conditions for the control of the yarn. In 
Universal winding machines the speed relation of the winding 
spindle and yarn guide is constant, thus insuring an exact num- 
ber of coils in each layer of the winding from start to finish. 
By the interposition of adjustable mechanism — such as an ex- 
pansion pulley — between the winding spindle and the yarn 
guide actuating parts, the spindle has imparted to it a slight 
acceleration of movement, so that when the guide reaches its 
extreme position at the end of the traverse, the spindle will have 
rotated slightly beyond the position it occupied at the "time of 
tlic previous reversal of the guide movement. In practice this 
mechanism is adjusted to impart a gain to the winding spindle 
equal to the diameter of the yarn bein<^ wound, thus causing 
the yarn to be carried over and across the previously laid coil, 
and to lie parallel to and in close contact with the preceding 
coil during the reverse movement of the guide. By a proper 
adjustment of this *' gainer" mechanism, the rinest yarn and 
coarsest cord alike can be wound with equal precision on the 
same machine. 

The winding spindles are driven positively, causing a gradual 
increase of the delivery speed of the yarn to the spindle as the 
cop or cone increases in diameter. 
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One of the most if not the most important point to be consid- 
ered in yarn winding, is that of properly applying tension during 
the process to avoid abrasion of the yarn and the impairing 
of its elasticity by uneven or excessive strain. All forms of 
tension devices which interpose a fixed condition between the 
winding guide and the yarn supply are defective in principle 
and operation. The most common form of positive frictional 
tension in use is a felt or cloth pad over which the yarn is drawn 
to the winding spindle. Any resistance to the free delivery of 
the yarn from the supply, such as would be caused by over-rid- 
ing of coils in a badly wound cop or bobbin, is magnified many 
times at the tension pad, resulting in undue stress and frequent 
breakages of the yarn. The rough pad abrades the surface of 
the yarn and disturbs the twist, especially on soft yarn, where it 
pushes back the twist, causing it to accumulate at varying inter- 
vals, making the yarn uneven and creating alternate hard and 
soft places. It also collects lint and dirt which is caught up 
on the yarn, forming loose slubs or bunches. Machines sup- 
plied with this tension are commonly used for a wide range of 
yarn, all subjected to the same amount of frictional contact 
with the pad, without reference to the size or twist of the yarn. 

The Universal tension consists of a scries of interlocking steel 
fingers with polished oval surfaces, between which the yarn is 
drawn on its way to the guides. These fingers press alternately 
on the yarn to deflect it from a straight line, and cause it to be 
delivered with absolute uniformity to the winding spindle. The 
pressure of the fingers can be adjusted to all sizes and qualities 
of fibre, from the finest silk to coarse, heavy twine. By moans 
of connecting mechanism between the thread guide and the ten- 
sion, the pressure is automatically reduced as the speed traverse 
of the yarns increases in building up a mass of yarn upon the 
winding spindle. The rapid traverse of the yarn through the 
tension causes it to act as a yarn cleaner, throwing off specks, 
dirt, and loose slubs, thereby improving the quality of the yarn. 
Any unusual resistance to the free traverse of the yarn caused by 
irregular cop winding or by knots or bunches in the yarn, is not 



256 

multiplied by this tension, as the blades offer a yielding resist- 
ance, the tension opening to compensate for the added stress. 

The limit of speed for delivery of a soft spun yarn to a wind- 
injT spindle under proper conditions has never been determined, 
but as illustrating high speed winding, your attention is called to 
a sample of No. 6}4 soft spun backing yarn wound at a speed 
^^f '735 ^^' per minute on the exterior of the cone. An exami- 
nation of this sample will show that the yarn has not been im- 
paired in elasticity or strength. 

While an adjustable tension is essential to the proper hand- 
ling of all kinds of fibre, it is absolutely indispensable in main- 
taining the integrity and elasticity of soft twist yarns delivered 
al hii;h speed. It is also an important factor in winding fine 
yarns in multiple form for twisting, as the uniformity of tension 
o\\ the different yarns equalizes the twist and retains in the 
hij^hest decree the strength of the yarns. The economy as well 
as the utility oi delivering yarn to a twister spindle from one 
** Tniversal " supply is very marked, the efficiency of the twister 
heiiiLi iiuMva^i li and the cost and repairs of spools being dis- 
|)«.nMul with. Instead of each yarn rotating a spool under vary- 
iui; .stiMJns, all the yarns unite to rotate one light tube without 
ll, uii;cs. riiis reduces the strain to a minimum, and insures 
al)^oluic unih>rniit\- oi presentation to the twister spindle. In 
the winding ot wun tor the various transfer processes in mills as 
Will vis tor sliipnunt. the advantages resulting from the economy 
of space Avc vcvy i^Mvat in addition to those derived from the 
picstM"\ation i»t the fibre, and its proper delivery for use. 
This economy is shown especially in weaving, where the quan- 
tity of yarn c.irried by a shuttle is increased a hundred fold, 
resulting in additional etliciency of the loom and improvement 
in the fabric. 

An eminent >tatist has expressed the opinion that profit in 
manufacturing processes in the future will come from saving 
what hitherto lias been wasted. True as this undoubtedly is in 
its general application, it is especially true that the most terrible 
waste known in our methods comes from needless destruction of 
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forest growth. The destruction of hard wood trees used in the 
manufacture of spools and bobbins alone is something enor- 
mous. The elimination of bobbins and spools from mill use, 
and the saving of more than one-third of the packing cases re- 
quired for shipping the yarn product of this country, is worthy 
of the careful consideration of the textile industry. 

High spindle speed, as embodied in Universal machines, com- 
bined with ease of operation and condensation of product, result- 
ing in economy of floor space, power, labor cost, waste, storage, 
packing cases, and freight, may be used as an illustration of one 
of the many ways in which manufacturing profits are to be de- 
rived in the future from the saving of what has hitherto been 
wasted. 



The President. Gentlemen, we have one paper more, and 
while the hour is getting a little late, it will leave too much for 
us tomorrow unless we can remain and complete the programme. 
There being no objection, we will continue. The subject is. 
Yarn Testing and Testing Machines, by Georg?: R. Smith, 
of Ossett, near Leeds, Eng. Is Mr. Smith here? 

The Secretary. Mr. Smith is on the other side of the 
ocean and I will read his paper for him. 
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YARN TESTING AND TESTING MACHINES. 
George R. Smith, Ossett, near Leeds, England. 

The subject of testing the strength of materials in the textile 
industry is not quite a new one. Tests have been and are applied 
by the government to cloth for the army and navy. The results 
of these tests have not always been satisfactory to the people 
concerned on account of the errors which are liable to creep in 
owing to the present method of testing. The sources of these 
errors will be set forth in a description of a new form of testing 
machine. 

The first part of this article deals with the strength of threads, 
because, for the manufacturer to know the strength of the cloth 
he desires to make from any mixture of raw material he must 
first ascertain the strength of the thread he can produce from 
the same. 

There is no reason why he should not be able to foretell with 
reasonable accuracy the strength of a thread made from any 
mixture of textile materials and from the strength of this thread 
be able to determine the strength of the cloth he intends to 
make. 

Under the present conditions of working the blend maker 
requires a large number of years of experience as well as con- 
siderable ability to be able to mentally gauge the strength of the 
yarn he intends to make from the mixture of materials he is 
considering. He may have been making blends out of which 
some workmen would produce a thread ten per cent, stronger 
than that he himself may have produced. His own workmen 
may at times produce threads of exceptional strength from 
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blends which at other times only yield threads of medium 
strength. There may be many reasons for such a variation in 
strength of the spun material which are not due to the variation 
in quality of the raw stock but entirely to the skill exercised 
and the working condition of the machinery. 

With a systematic method of testing and recording the results, 
as suggested below, the blend maker would know from day to 
day how near or how far each blend was from yielding the 
results expected from it. 

With such a collection of reliable data about blends, the blend 
maker would soon know what effect an alteration in one of the 
elements of a blend would produce. The high value of such 
knowledge cannot easily be gauged, for nowhere does such 
definite knowledge exist. 

Now suppose such a system to be installed in works and that 
there are no young members of the firm to take it up. A youth 
might be obtained who would make it his duty to glean and 
record all the information required to fill the table given below. 
He would present from day to day his average readings in the 
form of a curve or tables, so that the fluctuation of the efficiency 
of the process of manufacture might be seen at a glance. If 
such supervision was thought unnecessary he would take the 
average of his daily observations and enter them in such a form 
that the blend maker might easily compare his blends and the 
results obtained from them. With the exception of Col. III., 
this table will serve for cotton and worsted, while the whole 
table is suitable for the woollen industry. 
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Before proceeding to consider the value or the utility of the 
data named in the above table it will be well to examine the 
machine on which this data is to be obtained. 

Figure I represents an elevation and Figure II a plan of the 
working parts of a machine for testing the strength, strain, twist, 
shrinkage due to twist on a thread sixty inches long, and the 
relative quantities of material required to produce a twist thread. 

Before commencing a test, balance the beam which turns 
about knife edges X, by means of the large balance weight F, 
and give the final adjustment by means of the small weight Z, 
Now that the beam is balanced its weight may be considered to 
be eliminated. 

Fix one end of the thread to be tested under the jaw Ay over 
the edge B and over the peg seen when the jaw C is open. A 
small clip is now fixed to the loose end of the thread hanging 
through the jaw C while it is at zero on the scale /. This clip 
is to produce the same initial tension on all threads, so that the 
diameter, stretch, and twist in threads are always measured 
under the same conditions. Now close the jaw, remove the 
initial tension weight and the thread is ready to undergo the 
test. 

To start the test permit the beam to swing freely on its knife 
edges and start the clock work motor by means of which the jaw 
C is drawn back from its zero position by means of the screw D, 
As the thread does not stretch without load on it, the load beam 
is tipped by the pull in the thread under tension. The left hand 
end of the beam moves up ever so little, carrying with it the 
pad E which covers the end of the pipe F, Water now flows 
from the pipe F into the bowl G, down the tube H into the 
graduated vessel. The water presses down the long end of the 
beam and produces a stress in the thread which strains it a little. 
This lengthening of the threads allows the left hand end of the 
lever to fall, consequently the pad E covers the nozzle and 
prevents further flow of water into the graduated vessel. 

As the motor M is drawing back the jaw C at a constant rate, 
the beam tends to tip and slightly reduce the pressure at the 
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end of the water pipe, the water runs into the graduated vessel 
until the load thus applied stretches the threads again, and so 
the operation goes on until the thread breaks. The experimenter 
then stops the motor and reads off on the scale / the amount 
that the thread has stretched to the nearest one hundredth of an 
inch. As before mentioned, the load is applied to the thread 
by running water into the graduated vessel at the end of the 
lever. The graduated measure shows the number of ounces or 
grams of water run into the measure, but the amount so read 
off does not indicate the load on the thread but only one-tenth 
of the load, because the beam is made to magnify the load shown 
in the graduated measure ten times. Though the beam appears 
straight, it is really a bell-crank lever as shown by the dotted 
lines in Figure III. The arm C A is ten times the length of the 
arm A 5, consequently one ounce at C is equivalent to ten 
ounces at B and for the same reason the movement of the point 5 
or a point A' in the thread by one-tenth of an inch, would cause 
the point C to move one inch. This circumstance is taken 
advantage of to measure the skrinkage of a thread due to the 
twist put into it, or absorption of moisture. The amount a 
thread will stretch before it breaks is generally taken to indicate 
the high quality and holding power between the fibres composing 
the thread, while the load it will bear is considered to indicate 
the quality of the material of which it is composed, as well as 
the evenness of the thread. 

The diameter of the thread may seem unimportant, but it is 
really necessary, and is valuable information when considered 
in conjunction with the counts of the yarn, for at the same time 
that it indicates bulkiness of the thread it, to some extent indi- 
cates quality due to manufacturing operations. Without such 
measurements it would not be easy to make an absolute record 
of any important alterations of one of the elements of a blend, 
or increased or decreased foodiness or bulk of the thread due to 
superior skill in the manufacturing processes. 

At the same time that the strength and stretch of the thread is 
measured it is seen magnified about twenty times through the 
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microscope as it appears to lie across the glass scale in the eye- 
piece. Now the diameter of a thread depends upon five factors, 
viz. : thickness of the fibres of which it is made, the number of 
fibres, their axial arrangement, their natural elasticity with which 
they resist compression by the tension in the thread and the tension 
on it, the load stretching the thread and the twist which forces the 
fibres together. The effect of each of these factors can be observed 
through the microscope. A person with a memory for form 
would quickly detect a change in the diameter of the thread due 
to an alteration in the thickness of the fibres, their number or 
axial arrangement, consequently he could find the cause of 
bulkiness of a thread, because in the first instance he would 
observe all threads under the same tension, and as near as 
he chose having the same amount of twist. This power of 
analyzing threads should prove useful not only in connection 
with everyday processes of manufacture, but by providing 
means for tracing some of those obscure causes of faulty cloths. 
The tension in a thread is a very important factor in con- 
nection with its diameter. Threads which are bulky when not 
under tension and draw into small threads when loaded, are 
made of clastic material. Consequently, if the diameter of the 
thread is measured when it is loaded with the initial tension 
weights only, and again when loaded to such an extent that the 
thread has stretched 50 per cent, of what it will stretch, this reduc- 
tion in diameter may be used as a measure of its natural elasticity. 
The twist in the thread is found by taking out the twist by rotating 
the jaw C, One revolution of the wheel L represents two turns 
per inch while another wheel not shown indicates the turns per 
inch in the thread. Now the number of turns per inch in a 
thread is not only important in judging the elastic quaUty of the 
thread, but it is desirable when wishing to produce the same 
character of thread with reference to its strength and stretch. 

In the last column but one of the table given above will be 
observed a term called weight efficiency. This weight efficiency 
is a term used in this table to indicate how much per cent, of 
the original blend of raw material has been converted into spun 
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thread. This term can only be found when each blend is 
finished. It is a very important term because it shows to some 
extent the skill and attention exercised in the manufacturing 
operations. This efficiency would be found by dividing the 
weights in pounds of the spun thread in the grease by the 
weight in pounds of the blend unworked in the grease. If this 
answer be multiplied by lOO the efficiency will be expressed as 
a per cent, of the original weights. The last column is for 
remarks on the appearance of the thread that the experimenter 
may deem desirable to record. 

The advantage accruing from testing the strength of materials 
has hitherto been considered only with reference to the blend 
maker. He is not the only man who should test to obtain 
information. The foremen who have the responsibility of 
making good threads should test to discover what effect each 
alteration produces, and out of such a store of information 
obtained find what are the best conditions for producing 
excellent work. 

No doubt many clever and skillful workmen will scout the idea 
of supplementing their excellent judgment by what may be 
termed a mechanical aid. However, to those less biased, this 
method of obtaining information and confirming their judgment 
is worth the trouble required to obtain it. What warp spinner 
can say so far as his unaided judgment will permit that he has 
the correct amount of twist in his thread to yield a maximum 
of strength, at the same time that the thread yields the other 
qualities desired. It is not ah uncommon thing for dealers in 
warps to order the number of turns per inch that arc to be put 
into a particular class of warps. Then why should they not 
require the warp to reach a given standard of strength? 

A thoughtful and clever spinner would make it his duty to 
test a thread or two on starting a frame, and while the thread is 
in the twisting machine, increase or decrease the twist to ascer- 
tain what effect it has upon the strength and appearance of the 
thread. A stock of such private notes, with the experience 
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replaced by a silk one, but in these cases it is chiefly for effects 
in the woven fabric as well as for strength. 

Now rules are given in class text books for finding the result- 
ing counts of two or more threads when twisted together. 
These rules are very good for academical purposes, but for 
works they are not so complete as desirable as will be seen from 
a little consideration of the following rule. To find the resulting 
counts of a thread produced by twisting two threads together of 
known counts, " Multiply the counts of one thread by the counts 
of the other thread and divide this product by the sum of the 
counts." It will be observed that no notice whatever is taken 
of the amount of twist put into the threads to bind them 
together, nor is their relative rigidity or diameter considered. 
Now it must be clear to all that the greater the number of turns 
per inch, the lower will be the counts, because there will be a 
greater length of yarn per inch. Again, if one thread is hard 
and stiff while the other is soft, the soft thread will easily bend 
round the stiff one and a greater length of the soft threads will 
be required than the hard one. If the diameters are unequal 
and their counts the same, different lengths of each yarn will be 
required. The relative length of yarns in a twist thread is an 
important factor when the cost of the yarn is considered, and so 
is the twist when the strength is considered. There are no 
doubt general laws which might be applied to each of the above 
cases, but at present nobody knows them, because, hitherto, no 
apparatus has existed by which these laws could be discovered. 

These general laws do not interest and are not of great prac- 
tical value to the twister of yarns that special rules are which 
apply to his own particular class of work. By repeated testing 
under different conditions and with different classes of material 
the twister would quickly learn the practical rules underlying 
his work and thus be able to find, by a mental calculation or by 
actual experiment, what counts such and such material would 
produce or be required to yield a twist thread of given counts. 

The subject of testing the strength of textile materials should 
be of special interest to dyers, bleachers and mercerizers, as 
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A :r. F>ure IV - i f.jr.i :\r 5 up pert: ng a semicircular trough 
B, which :> riverei " .th 2 ^.iis p'.dtc. C. At one end is a pair 
ofpu!Ieyi c'.ampe.: : the end .:: the tube as shown. In the 
other end is a cork thrjj^h which is passed a glass tube with a 
hole a little !ar;;;'jr than the platinum wire hook which goes 
through it. The hook A' is coupled to the beam by a fine wire 
D. The len^^th of thread under treatment and test is preferably 
30 inches, -.vhile that portion going over the pulleys is thick 
silk, so that all the stretch recorded comes from the material 
under test. Having got the thread fixed in the trough B, which 
is at present empty, take out or put in twist (if an alteration in 
the amount of twist is required) while the thread is slack. Now 
set the sliding head F so that the pull in the thread just makes 
the balanced beam G float. The test may now start by filling 
the trough B with bleaching liquid or alkali from the bottle ff. 
When the alkali reaches the level of the small tube Fit begins to 
run out of the trough in drops as shown. If the liquid is now 
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ai>>'veri V. r;n i litrie c-Licker :iirc the trough, the tabe and 
material --;ec.-mei vtil ccvered -vith iquid. When the thread 
ri^.'. '->een inrier treatment lotii^ eaom^. place die bottle H 21 2, 
!o'v-ir '.e/^- than thrt troui^h and the liq-iid will mn back into the 
hottir:. I: :t :.4 t.: be tested when dr>-, couple the tube / with 
-XTTi-t -..;•: r:.-: ct i:r at the recuir-id temperature it is proposed to 
fir/ at ar.d zh.-a th:i air ever the thread uritil it is quite dr>-. A 
th'-'^rnTi'-.T-eter z.^Cfid at the '-.'jtlet by the pulieji-s Z will record 
the temperat-re or the air iumunding the thread. When 
ar>3oI'jtr:Iy rir^/ the test can be made. Absolute drjtiess is 
df:<:r^,rl i/o that th-^ te^t can be repeated under the same con- 
''i'.tion-,. It zh'j'i'A be obser/ed that the thread may be under 
any amount of tension while in th-r liquid or during drying. 

Th': microscope for measuring and examining the thread is 
not shown in this drawing, but it is mounted on a pair of rails 
-.0 that it may be slid the whole 60 inches over the trough and 
thprad. \V:r>' little has been done in the shape of research work 
in the spinning branch of the textile industr\'. whereas in each of 
thf; many branches of this great industry- the field seems almost 
bofmdlcs-.. What progress has been made seems to come 
;i!mo-.t ^ntin-Iy from inventors, and makers of textile machiner}*. 
'Ihi'^ i-> a lamentable state of things, considering to what extent 
other in^liistries have benetited by scientific research. 

What littl'- research work has been done on fibres and threads 
li;is been fione- by Dr. BoWMAN and recorded in his book on the 
wool fibrr. In order that this good work may be continued 
im^i'T the- most favorable conditions for observing effects, the 
niaeliine which is shown in part in Figure V has been designed. 
I his form of machine is suitable for wool fibres and short 
tlir(;i(ls. I lur extensions on the fibre or thread under test are 
miijMiilird one hundred times and the extension on the same 
r,\n be read to the thousandth part of an inch. This is done by 
forcing water from under the piston A into the the pipe 5 which 
is marked in inches and tenths of an inch. The weight or load 
is ap|)lie(l to the thread in the manner described above. The 
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vessel C at the end of the beam is small in diameter and long to 
obtain fine readings of the quantity of water it contains. 

To make a test with this machine, first balance the beam D 
by means of the weight E while the water tap F\% closed. Now 
fix the fibre in the jaws G and //, providing H is high enough. 
If it is not high enough throw the clock motor / out of gear and 
raise it by means of the hand wheel K. By means of the thumb 
screw L put sufficient tension on the fibre to^ust make the beam 
float. Now observe the height of the water in B and begin the 
test by starting the clock motor / and opening the tap F. 
The water depresses the piston by turning the bevel wheel which 
is screwed on the inside. This depression of the piston and head 
H causes the fibre to stretch, because the beam remains station- 
ary, which is due to the load at one end being equal to the pull 
at the other or short end of the lever. 

If the material stretches much the water in B will quickly rise 
to the top of the tube. When it has done so, stop the motor 
and quickly draw down the water level in the tube B to the 
point O by means of the tap M, then let the test go forward 
until the water level reaches the top of the tube again. Draw 
the water level down once more and again proceed with the 
test. When the fibre has broken, add the number of inches 
together that the surface of the water in B falls through, and this 
represents the number of one-hundredths of an inch the fibre 
has stretched. Only one-tenth of the load required to break 
the thread is shown in the vessel C in ounces. 

The microscope attachment is not shown, but it merely con- 
sists of an arrangement for making this instrument slide verti- 
cally over the length of the thread or fibre under test. Figure VI 
shows a special attachment and consists of a tube surrounding 
the thread so that the thread may be immersed in air or liquids 
at any temperature. 

^ is a nut working on the screw B, This nut is surrounded by 
an elastic band C which enables a good fit to be made between 
the tube D and the nut A. ^ is a tube by which air or a liquid 
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can be admitted to envelop the fibre or thread while F is an 
exit for a liquid when one is used. 

To use this attachment cause the nut and tube to slide down 
the screw thread so that the fibre can be fixed in the jaw stand- 
ing out of the tube. Fix the other end of the fibre in the top 
jaw, and rotate the tube until it slides up and covers both jaws. 
The test may be then carried out as described above. 

It is well known among textile people that the cloth purchased 
by the government for the army and navy must reach a mini- 
mum standard of strength. This is one of the best means that 
can be adopted for keeping up its quality and at the same time 
allowing individual manufacturers liberty to obtain this strength 
either by a high quality of material and inferior skill or by using 
superior skill and a rather lower quality of material. It is a 
known fact that superior skill alone in the scribbling and spin- 
ning department will frequently increase the value of a thread 
by ten per cent, of its original value and this increase in value 
of the thread does not represent the total gain to the manufac- 
turer. The buying and selling of cloth partly on the strength 
test as carried out at present by the government is not always 
satisfactory to the parties concerned because of the unreliability 
of the present method of testing. As an example of the want 
of confidence in the present method of testing the strength of 
cloths, the following remarks may be of interest as they were 
told me by a most trustworthy manufacturer. He said, "I sent 
three pieces of cloth to three different places to be tested, I ex- 
pected them to yield about the same results, but found them to 
differ so much that none of them could be relied upon." I 
have myself watched an experienced experimenter obtain by 
testing, as inexperienced people might test cloth, results which 
varied fifteen per cent. Such a possible variation in any testing 
machine renders it valueless. 

Now this machine is designed to prevent the experimenter 
from obtaining other than correct results when testing the same 
cloth, either at the same or widely different times. As will be 
seen it is a gravity and not a spring machine, consequently it is 
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independent of a variation in temperature, and is not liable to 
deteriorate at the same rate as a spring machine. While friction 
is reduced to such a small amount that it may be said to be 
frictionless in the weighing mechanism. In respect to capacity 
it is ver>' unlike the spring form of testing machine as it will test 
with superior accuracy any textile material, whether it requires 
a pull of five pounds or six hundred pounds weight to break the 
material under test. The machine shown in Figure VII is suit- 
able for testing either hanks of cotton or worsted, or cloth from 
six to thirty-six inches long. This patent form of holding the 
hank possesses one great advantage, viz. : each thread in the 
hank is under the same amount of tension during the test, 
because the threads are not on the top of each other. Conse- 
quently there is no tendency for a hank to break down a thread 
at a time. 

^ is a jaw of the machine suspended from the pillars B by 
the links C, This jaw is connected to the beam where the load 
is applied by means of the link D. The beam is carried on 
conical bearings E. F is a weight which is driven along the 
beam by the suspended weight G whenever the catch wheel X 
will permit it to do so by the end of the beam tilting up so that it 
can miss the stop H. I is another jaw which slides easily along 
the rods J so as to accomodate specimens of any length. This 
jaw can be clamped to the rods by means of the set screws 
passing through the split bosses K, The yoke L is fixed to the 
rods J which is drawn back by the screw O. This screw is 
driven by the spur wheel P and worm wheel R from the motor 
W. F is a scale for measuring the stretch of the material to 
the nearest one-hundredth part of an inch, and 7^ is a scale on 
the beam for measuring the pounds and the fractions of a pound 
of load applied, while each weight at Z represents a load of one 
hundred pounds weight on the specimen. 

To carry out a test fix the cloth in the nip of the jaw A. 
Reverse the direction of the running of the motor so that the 
rods y and th^jaw / are carried to the left by the screw 
working in the yoke L, When this yoke L has travelled to the 
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end of the screw the two jaws may be six inches apart and the 
scale V at its zero position. If the jaws are not six inches 
apart, slacken the set screws in the split bosses K and push 
the jaw / to the left until they are six inches apart. Now fix 
the jaw on these rods by tightening up the screws. Clamp 
the other end of the cloth between the jaws /, see that the beam 
floats freely when it is unloaded, read the position of the scale, 
and the trial is ready to commence. Start the motor in the 
right direction and note from time to time as the test proceeds 
how much the material has stretched for every addition of a few 
pounds of load up to the time the material breaks. 

From these results the stretch and the breaking strength will 
be seen, also at what load the material ceased to give equal ex- 
tensions for equal loads applied. This is perhaps the highest 
test of the quality of a cloth that can be applied. 

A worsted or cotton hank of yarn is tested in a similar man- 
ner, but the fixing of the hank in the same jaws is performed 
differently. The hank to be tested is spread evenly by means 
of a comb over a vulcanite rod, seven inches long. This rod is 
then placed in the jaw A and the jaw closed but not nipped 
ti<^ht. The other end of the hank is similarly on a vulcanite rod 
and laid in the partially closed jaw /. 

The material is now put under tension which pulls the rods 
into the recesses made for them in the jaws as shown. The 
jaws are now firmly closed, then the load is taken off the beam, 
and the jaw run back until the beam floats. Read the scale V 
and start the test as described for cloth. 

This machine is shown driven by an electric motor; however, 
it need not be so driven where hand driving or even shaft power 
driving is preferred. 

The machine shown in Figure VII is suitable for great as well 
as small load to break the specimen under test. Where speci- 
mens do not require more than 500 or 600 lbs. of load to break 
them, the cheaper form of beam shown in Figure VIII takes the 
place of the beam shown in Figure VII. The parts lettered D 
and ^^ correspond in both figures. The drawings in Figure VIII 
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Figure VIII. 

represent a plan and elevation of the beam. // is a graduated 
vessel suspended from the arm C which is fixed on the end of 
the beam A, When the pull on the arm D, to which the jaw 
A is fixed, makes the end A of the beam to tilt up, the end of 
the pipe B is uncovered by the pad M, consequently water runs 
into the vessel until the specimen stretches and the end A closes 
the mouth of the pipe again. So the operation goes on until 
the specimen breaks. Do not imagine that the end A of the 
beam is constantly dancing up and down. Its rate of movement 
is so small that it appears at rest. The load on the specimen 
under test is read off on the graduated tube L, 



The President. As this concludes our programme for the 
evening, I will declare the session adjourned. 
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FOURTH SESSION. 



THURSDAY AFIKRNOON, OCTOBER i8, 1900. 

The Association met in the banquet hall of the Arlington 
Hotel at 2.30 P. M., President THOMPSON in the chair. 

TheJoUowing paper was read : 
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MARKETS FOR AMERICAN CiOODS. 
D. a: Tompkins, Charlotte, N. C. 

Mr. President and gentlemen, all this matter that I have here 
[referring to a pile of manuscript] is not as formidable as it 
looks. It was not prepared by me; it was prepared by Mr. 
Maurice L. JacOBSON of the Bureau of Statistics of the United 
States Government. You need not, therefore, look for me to 
be attacked on account of anything contained in these papers, 
but if there is any virtue or faults in them, you can give the 
credit or the discredit to another man. 

You have all been invited by the Southern Railway to go on a 
trip South, and I have at my lunch today had a taste of a sort 
of preliminary invitation from a representative of the Southern 
Railway, and if you get out as well as I did in this matter I think 
you will be pleased with the trip. 

In these periodic meetings the purpose of the members of the 
New England Cotton Manufacturers' Association, of whom I 
have the honor to be one, is. to undertake to develop some- 
thing for the advantage of the members that is not inconsistent 
with the general interests of the United States and not inconsist- 
ent with the interests of any part of the people of the United 
States. That being the case, we naturally want to give our at- 
tention to principles, — principles that relate to manufactures, 
principles that relate to commerce, principles that relate to 
finance, and above all things, not to politics, because in these 
we are liable to get into controversy immediately, whereas on 
these other subjects, whether we are Democrat or Republican, 
whether we belong in New England or in the Carolinas, we can 
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get together upon the subject of fixed principles for the advance- 
ment of the people of both sections, and it is doubtful whether 
we ever could get together upon the subject of politics. 

In speaking to you upon a question like this, which relates to 
the industrial development of the country, I want to take the 
liberty here to speak of the work that the president of this As- 
sociation has done for the South. He was first of all to take 
the position, in direct opposition to the opinion of many distin- 
guished New Kngland people like Mr. EDWARD ATKINSON, 
that cotton could bo manufactured in the South at all. Mr. 
Thompson was the first that I know to announce that proposi- 
tion. He was the first to come South and spend his money to 
undertake to develop a large water power at Columbia. And 
there is a book which he wrote upon the subject of the Columbia 
Canal, showing his drawings, showing the deductions which he 
made from his surveys and his engineering work, and which 
book he promised to send me. but which he never did do, 
[laughter], which is invaluable as representing the beginning of 
the development of cotton manufacture in the Southern States. 
I know of no man who is more entitled to every tribute of 
respect from the Southein people than Mr. THOMPSON. I know 
no man who has done more to formulate the plans upon which 
the developments that have taken place could be developed than 
the president of your Association. If the time ever comes — 
probably svMiie time after he is dead -y- that we begin to pay the 
proper tribute to the people who have done for the South more 
than all others in industrial development, there should be a 
monument to your president in Columbia, S. C. [Applause.] 

In view, Mr. President and gentlemen, of this high estimation 
in which I hold your presiding otlicer, and as a southern Dem- 
ocrat, I may perhaps be excused for dissenting to some extent 
from some of his sentiments expressed in his inaugural speech 
here upon the subject of Republicanism and Democracy. Ifwe 
go into the subject of making comparisons of the political parties 
one with the other, there is no end to the dissension that can 
come about. If it is a question whether Mr. BRYAN, the leader 
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of the Democratic party of today, is totally in error about his 
silver proposition, we have only to set against it that other finan- 
cial reform which we had a few years ago, the Greenback move- 
ment, which was led by the distinguished Republican, BENJAMIN 
F. Butler, of Massachusetts. We do not agree with either one 
of those things. We who are concerned with the industrial inter- 
ests of the South invite with earnest solicitation Republicans or 
Democrats, either, from New England to come South and \i\c 
with us. And it is notable that every Republican who has ever 
come, with very few exceptions, has turned Democratic upon 
local issues in the South as soon as he became one of us. This 
is made easier because of the fact that he finds southern Demo- 
crats standing ready to vote for the Republican national candidate 
for President of the United States when principle so dictates. 
[Applause.] 

In all that this Association does and attempts to do, there 
should be nothing political. We want it wiped out. We can- 
not legislate that greenbacks unsupported by anything more 
substantial than the paper on which the promise is written, can 
be made sound money. We cannot legislate that silver shall 
hold the relation to gold of i6 to i , because that is a commercial 
proposition, and we cannot control it by legislation. We cannot 
legislate that an ignorant man in the North or South can be put 
into a position of postmaster of an important post office and 
made to occupy that position without regard to education or 
energy, just because he is black. You cannot do it whether he 
is white or black. We must devote in this Association, our at- 
tention to subjects that involve principles of manufacture, that 
involve economy of manufacture, that involve finding markets 
for the increased manufactures that we are constantly bringing 
about with American enterprise in New England, in Pennsylvania 
and in the Southern States alike. It is to this phase of the sub- 
ject of American markets that I wish to address myself, and it 
is a phase of the subject in which the principles involved can be 
equally supported by Democrats and Republicans, by New Eng- 
lander and Carolinian and by the people of the whole Union to 
the advantage of the Union. 
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We now manufacture in America, including Canada, not much 
more than one-quarter of the cotton produced in America — 
that is, in the United States. In order to continue the develop- 
ment of cotton manufactures throughout the Southern States, 
and in order that the manufacture in the New England States 
may also be extended and remain upon a profitable basis, we 
must find some means to extend our market. We have already 
reached that condition where the markets of the United States 
are not sufficient for the cotton goods that we already manufac- 
ture in certain lines. If we can so extend our markets that we 
can give to the Southern States and to other sections of the 
Union that manufacture ordinary goods, the markets necessary 
to take those goods in different parts of the world, then we may 
continue the development that up to the present time has been 
profitable and we may continue to manufacture cotton goods in 
New England under a protection for finer goods and keep a bus- 
iness profitable for the future that has been profitable in the 
past ; and without these foreign markets, and without this system 
of protection to the improved qualities of goods, it will be quite 
impossible for us to any further extend our manufacturing 
interests. 

One of the most important things in this connection is to de- 
termine just what wc want for the purpose of developing new 
markets. We must tell our legislators in well formulated terms 
just exactly the measures that are necessary for them to under- 
take in order that wc can get this foreign trade that we want. 
I am one of those who do not believe that the average legislator 
is inditllerent to the interests of his constituents. I have always 
found that wherever a constituency is enabled to define exactly 
to a legislator what it wants, there is no class of people who 
take more interest and more trouble to get that thing done 
than the average congressman. It is important to determine 
and define what we want beforehand. I remember having heard 
of an incident of an applicant for a school — I have forgotten 
whether it was in the mountains of North Carolina, or in the 
mountains of Vermont ; it doesn't make much difference which. 
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He was a person of immense self-conceit. The mountain school 
commissioners were very doubtful of their own abilities to inter- 
rogate him properly and find out whether he was a good school 
teacher or not, but they did the best they knew how. After a 
good many questions, one of the mountaineer commissioners 
came to the teacher with the inquiry: ** I want to know, when 
you teach geography, do you teach it round or flat?" **Well," 
the teacher promptly answered, *' I can teach it round or flat, 
the commissioners can just take their choice." 

Well, in most of the propositions that we carry to Congress, 
we are in just about the shape those commissioners were. We 
really go there to complain of something and don't know what 
we want done to fix it, to rectify the trouble. We don't know 
whether we want the geography taught round or flat, and we 
have got first to make up our minds what we want, put it in a 
definite proposition and let business organizations like this get 
back of it and push it, and my opinion is that when we do this 
we will find that we can get everything we want. Not only con- 
gressmen, but the administration itself is usually anxious to do 
what the business interests of the country require if the business 
people will only define what they require. 

In getting new markets the first prerequisite is to find out 
where they are and to what extent markets are in a certain sec- 
tion. Through Mr. O. P. Austin, the chief of the Bureau of 
Statistics of the Treasury Department, and with the assistance of 
Professor MAURICE L. Jacobson of that department, I have 
collated some figures here with reference to trade in different 
countries in common cotton goods and the percentage that we 
have got of that trade. I will take these sheets and for conven- 
ience will number them. 

No. I is Chili. Leaving out the figures tabulated here by 
Professor Jacobson and reading the recapitulation only: 

The total imports of ordinar}' cotton goods into Chili is, *^4, 2 13,330 

Imports from the United States, 210,038 
The percentage of that business done by the United States 

being about, 5 per cent. 
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I cannot see any reason why we should not do 50 or 60 or 75 
per cent, of that business, as well as 5 per cent, of it. If this 
country as a great and national government will undertake to 
provide the necessar>- transportation facilities and other commer- 
cial facilities necessary to reach that trade with the same degree 
of perfection that the average country town does when it sub- 
cribes for a railroad to get into the market, why, we ought to 
get 50 and 60 and 75 per cent of that cotton trade. 
The second sheet: 

Cotton goixis trade to Brazil, $12,021,499 
From the Tnitevi Kingdom of Great Britain and Ireland, 

nearly 9,000,000 

From rtennany. nearly 2,000,000 

From France, 1,000,000 

From the I'nite^i States, 587,202 

(>r a percentage of about i.i per cent. 

Wo do not know anything about the Brazilian market at all. 
The ICni:[lish and German ships come to this country, get our 
cotton, take it to those countries, send the goods to Brazil, and 
sell thoni tluTc to the exclusion of ours, simply because we are 
pa\ ini; n»^ altontion whatever to those markets nor to the facilities 
to i;et to them. 

Fable number 3 is Ari]:entina. The recapitulation of the 
varimis ti«;ures — and I want to incorporate these figures, with 
the permission 01 the Association, into my address in the 
printed volume, because they are very interesting: 

Total conon gv^od^ iniportt\l into Argentina, $17,286,413 

From the United States. 172,988 

Amounting to only, j per cent. 

hor people that consider themselves enterprising, for people 
that cv>nsider that they know how to get transportation facilities 
. to the market and ^^et into the market as we have done in our 
domestic market, that result is simply disgraceful to all of us. 

Table number 5 is China, a country that is very interesting to 
all of us. The recapitulation shows that : 
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The United Kingdom puts into China in a year cotton 

goods to the value of $20,769,000 

Next to England comes Japan, 12,054,000 

This is a country that gets the bulk of all its cotton from the 
United States, takes it to Japan, manufactures it, turns it over to 
China — chiefly in the shape of yarns and not of cloth — and 
does the next largest business to Great Britain. 

The United States does about $9,344,565 

The total import of cotton goods into China of the kind 

we manufacture in this country is 47,890,756 

Of which the United States does 20.6 per cent. 

Which is the best showing that we make in any country. And 
having accomplished the acquisition of that trade to the extent 
of 20 per cent, in value, we appreciate in a very high degree 
the influence that that trade has upon the cotton manufactur- 
ing business in this country. At the present time, owing to 
the Chinese war, the goods are blocked up in the various ports 
and the various warehouses and we have a most depressed 
condition of business, simply because we have lost the trade 
in one country in which we happen to have worked up a better 
business than in any other foreign country. If we had a pro- 
portionate trade in South America, a proportionate trade in 
South Africa, a proportionate trade in Australia — and all that 
these proportionate trades need is the facilities necessary to 
accomplish the bringing of these markets within our reach — we 
would not practically feel the loss of the Chinese market, and 
England practically does not feel it. 

I have a sheet for Uruguay. The recapitulation is: 

Total cotton goods imported, ^2,889,693 

From the United States, 107,643 

Or about • 3-7 per cent. 

All these markets are practically absolutely new markets for 
our goods ; new simply because we have not given the slightest 
attention to their development, and new because the domestic 
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market of the United States under the influence of a protective 
tariff has been amply sufficient to make the manufacture of cot- 
ton goods amply profitable for whoever undertakes it with 
ordinary discretion in this country, without the necessity of 
finding foreign markets. 

I have another sheet here, table number 4, Cape of Good 
Hope, South Africa. 

In the Cape of Good Hope the total imports were, ^4>930o95 

From the United States, 45^029 

About I per cent. 

And still another sheet, the Colony of Natal. 

Total import of cotton goods, $567,808 

From the United States, 3»538 

A little more than % of i per cent. 

The Russian exports of cotton textiles (this is made out in 
terms of Russian money) amount to 11,912,000 rubles. They 
paid bounties to the extent of 477,000 rubles. Or in other 
words, Russia, instead of relying upon an import duty, a high 
tariff, is actually putting export bounties upon her cotton goods 
in order to develop her cotton trade. Now, if we could ever bring 
ourselves to that condition of mind in which we would be willing 
to pay some slight premium to extend our cotton goods business, 
there is no telling the extent to which we could put it. With- 
out discussing it, simply discussing the question of providing the 
necessary facilities, I see no reason why, instead of manufactur- 
ing one-quarter of the cotton produced in this country and con- 
suming it in manufactured shape, we should not manufacture the 
the whole of it and export the surplus in manufactured shape. 
You all know from previous discussions that I have had before 
this Association that I am one of those who do not believe in 
the principle of competition at home, who do not think there is 
anything in the proposition of the competition of New England 
and the South, but I am one who believes that there is ample 
opportunity to so develop our cotton trade that there will be 
more than the manufacturers of New England and the South 
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together can do, and more than profitable work for the working 
people of New England and the South. When we reflect upon 
the fact that there are between 10,000,000 and 12,000,000 
bales of cotton made in the United States in one year, and that 
there is not up to the present time more than one-quarter of it 
manufactured, when we have the best and most intelligent labor 
in the world, when we have the raw material that is produced 
here at home, what is to keep us, if we provide the facilities to 
get these foreign markets, from developing our cotton manu- 
facturing interests from 2,500,000 to 10,000,000 bales of cotton? 
And why should not our people have the benefit of it? Why 
should not our manufacturers and our laborers have the benefit 
of it? 

Now, the question is, in what manner can we get together in a 
way to formulate a common proposition for legislation, for finan- 
cial assistance, for commercial regulation, that will benefit us all 
alike? While I am a protectionist and always have been, I be- 
lieve that there comes a time when we have got to supplement 
the principles of import duties in order to protect any trade. I 
was in the committee room of the Ways and Means Committee 
in Washington not more than two or three years ago, when the 
Dingley Bill was under consideration, and the subject of the 
duty on pig iron came up. There were some people who 
wanted the duty on pig iron raised about three dollars a ton, 
and one of the committee asked what I thought of it. I told 
him if the gentleman from Pennsylvania wanted the duty on pig 
iron raised from three dollars a ton up to thirty-five dollars a 
ton, by all means accommodate him ; the time had come when 
pig iron was no longer coming into America; it was going out 
of it. If the manufacturer wanted protection, the thing to do 
was to give him shipping facilities, and then you might give him 
all the import duty he wanted — it didn't hurt the free traders 
or any one else. [Applause.] 

Now, we all know that it is only a few years ago that the steel 
business in this country was in the condition of confusion worse 
than confounded. They had an association working under the 
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modify ours correspondingly, This is a proposition which was 
announced years ago by that distinguished American statesman, 
James G. Blaine. [Applause.] I believe in it. It is Demo- 
cratic and it is Republican alike. The protection Democrat 
and the protection Republican can alike come here to Washing- 
ton and urge the administration and urge Congress to give us a 
reciprocity treaty with Brazil, to give us a reciprocity treaty with 
Uruguay, with all these countries whose markets I have exhib- 
ited here in these papers, and extend our trade without doing 
one particle of injury to the principle of protecting the domestic 
market for our industries at home. The members of the Home 
Market Club themselves could belong to an organization to 
promote a principle of this kind. 

Now, in this matter of protection there arc many of us who 
stjck to a principle that used to be applicable when it has 
ceased to be applicable. We get something ground into our 
bones that time should alter and which time does not very well 
alter in the case of human individuals. This question of seek- 
ing for new markets instead of relying upon import duties is one 
that many of us now realize who have in the past been protec- 
tionists — and I say many of us because I have always been a 
protection Democrat. There comes a time when import duties 
are no longer protection, when protection is simply a question 
of turning the tide of trade the other way and of getting other 
means of protection than import duties. I have cited the case 
already of pig iron and steel. There are locomotives, there is 
the business of lumber, there is the business of cotton oil and 
cotton seed meal ; and in all these cases 200 or 300 or 500 per 
cent, of import duties would not do us a bit of good. Protection 
in that case means simply the facilities to get our product, in 
excess of what we consume in this country, to a foreign country. 
Next to the principle of reciprocity the thing that we most 
want, the thing that we are most deficient in, is shipping. We 
have not got the ships. We let England and Germany send 
ships here, subsidized, and take away our cotton at the cost 
price of cotton, and they take it home, give the wages to their 
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labor, give the profit to their manufacturers, give the trade in 
groceries and clothes and in shoes and hats to their people, and 
then take the goods to these very markets in which I have 
shown that we are an absolutely insignificant factor, while in 
many instances our people remain at home here without decent 
wages and our manufacturing establishments are shut down be- 
cause we have an excess of goods. We talk about over-pro- 
duction. Now, we have the best domestic market in the world ; 
everybody knows ■ that. It is known all over the world. The 
market of the United States is a market of very large consump- 
tion. Why? Because we have the best transportation facilities 
in the world. We have built railroads, and railroads, and rail- 
roads, until every town and every city and every county has 
railroad facilities. We have subscribed money to pay for those 
roads. The government itself became responsible for the con- 
struction of some of the Pacific roads. Every state has voted 
bonds in support of some railroad ; every county has subscribed 
for the stock or bonds of some railroad ; every city and every 
town has subscribed for railroad construction. If there is an 
American town in the mountains, and it wants to get down into 
the world and deal with the world, they know the first thing 
they have got to do is to build a railroad, and they know they 
have got to pay for it. The liberality of cities and towns in 
voting bonds and taking stock has been so great that it has be- 
come necessary in many states to pass laws restricting cities 
and towns and counties in the amount of bonds they shall issue 
for a railroad. People know they cannot do business unless 
they get into the world and they cannot get into the world 
without a railroad. 

I read some time ago two editorials about a column long in 
the same papcM -«— it was a Democratic paper, I am sorry to say 
— which presented a curious contrast. One of these editorials 
was discussing the subject of a new railroad that was being 
built, which was laid out to run about four or five miles from 
the town, and it stated that for $50,000 the promoters of the 
road had offered to bring that road by that town ; and the paper 
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abused the citizens, it abused the merchants, it abused the 
county and the corporation and everybody else because, for 
want of $50,000, that road should be allowed to go five miles 
away from that town. In the very next column there was an- 
other editorial discussing the subject of ship subsidies, and in 
the discussion of the proposition of subsidized ships to give us 
market facilities in foreign countries, in accordance with which 
that town would not have had five dollars to pay, they were vili- 
fying the subject of subsidies as thievish and highly improper. 
In the one case they were abusing the town for not putting up 
$50,000 for a railroad, and in another they were abusing them 
for the possibility that they might have to put up five dollars for 
steamships to China. I cannot see the consistency. I cannot 
see that we can ever get transportation from this country to the 
markets that we want to acquire unless we bring ourselves to 
that degree of liberality that we are willing to pay for them as 
we are willing to pay for a railroad, unless we come to an appre- 
ciation of the value of foreign transportation approximately as 
we understand the value of domestic transportation. 

Take the question of cotton spinning alone, and the Southern 
interest alone. Suppose that by means of $10,000,000 sub- 
sidies a year we can develop markets that would take the 
product of 1,000,000 bales of cotton more. Leaving out of 
consideration the present very high price of cotton, which is 
exceptional and it is going to go back in time — I do not think it 
will this year — and calling it six cents a pound, i ,000,000 bales 
would be worth about $30,000,000. Now, if we could manu- 
facture that cotton into common goods and send it to these 
markets where it is exhibited in these tables that there is an 
opening — Brazil, Uruguay, China, Chili, and South Africa — 
we would get a return to this country of $100,000,000 instead of 
$30,000,000. We would get from these various places for cloth 
$100,000,000, whereas now we get $30,000,000 from England 
and Germany for the cotton. Well, suppose that it was neces- 
sary to pay $10,000,000 a year subsidies ; in increasing the value 
of 1,000,000 bales of cotton from $30,000,000 to $100,000,000, 
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trade there in the future as we have in the past, and that all our 
interests will be taken care of by this government. 

I had some talk a day or two ago with a member of the 
Nicaragua Canal Commission. I was very much gratified to 
hear from him that up to the present time the commission had 
not discovered any obstacle in the way of a canal across the 
isthmus or one of the isthmuses, and that the probabilities were 
that there would be a report made to the next Congress that 
would be favorable to the execution of plans that would cause 
this work to be begun at an early date. I regard this as one of 
the most important facilities. First, reciprocity ; second, ship- 
ping; and third, the Nicaragua canal, to put the United States 
on either coast, the Atlantic or the Pacific, in quick and easy 
communication with the trade of South America on either coast, 
the Atlantic or the Pacific. I think that in the past there have 
been some apprehensions of the people beyond the mountains 
that a canal would be injurious to their interests. But my con- 
viction is that they would develop a trade in their products on 
the eastern coasts of South America that would far more than 
compensate them for any possible losses that they might suffer 
in the trade that would go through the canal from the eastern 
part of the United States to the western coasts of South Amer- 
ica. It is extremely gratifying to me to find that the commission 
will probably make a report — and this is the language of the 
gentleman I talked with — which Congress can and will approve, 
and that the work upon the canal will begin inside of the next 
year. [Applause.] 

In the development of civilization it transpires that we have 
practically reached that point when the competitions of the 
world are rather betwixt nation and nation than betwixt indivi- 
duals in the same nation. As I have already said, I am not in 
sympathy with the idea that people in any part of the United 
States should be in serious competition with the people of any 
other part. I believe that in the trade of the world it is impor- 
tant that we should co-operate with each other to acquire mar- 
kets for all our products, to extend our trade in the way that it 
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iMVORTs Into The Colony of The Cape of Good Hope of Cotton Manu- 
factures During The Year 1899, Ending Dec. 31, And 
The United States' Share Thereof. 



United Kingdom 
France, 
Germany, 
United States, 
(AUantic Port.) 
Other Countries, 



Total, 



Per cent. Share 
of United States, 



Piece 
Goods. 



$2*573.765 
156 
109,019 
26,756 

i5»505 



Blankets I ,^ , ' „,. , Hosiery, I 

and Rugs.' ^^^'''^'- | ^^^^^- ' Etc. ' T^^*^- 



$2,725,201 



$534,848 $64,491 $8,331 $1,201,743 $4,383,178 
... ... ... 136 292 

12,434 I 1,124 487 I 24,269 147,333 



1,260 j 
129,210 



7,903 



1,027 
637 



15.986 45»029 
8,844 162,099 



$677.7521 $73,518 , $10,482 ,$i,25o,978!$4,737,93i 
.2 ... 9.8 1.3 i.o 



Imports Into The Colony of Natai. of Cotton MANiFACirREs During The 
Year Ending Dec. 31, 1898, And Tiik United Statejj' Share Thereof. 
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" '63 
1,280 
2,657 
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4,3461 380 
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25.655 


Total, 


338,201 


$143,075 


3,875,104 $347,648 


$567,808 


Per cent. Share of 
the United States 


1 


0.0 

i 




1 

'•7 ■ 


... .7 


.6 



- 5^-r s= 






t. « . »N. . c 



5 •? 






^ -' -r X •♦ 






~ r 



— -^ X c 



r > 





- 


-. 


— 


- 


■>: 


-*.---». 


^ 


r^ 


X 


^ 


«*» * 


•% .8^ 


c 


r^ 










r^ 


< 






X 




r«^ 


r^ 


»r». 


'^^ 


C^ 




— r 


*' 


i/- 


y. 


T 


- 


* "^ 


— 


^ 


• « • 


r^ • - 


o 








r « 












• -1 




• •^. 




• c • 


M • e*s 


• o 


• o • 




- u. 












•X. '^. 


T 




X 


r* 


>c 


? .^ 










»/■ 
















• -n 


• \r: 


• r^ • 


• 3C 


• o • 




































■" u: 


^ 










-4 X 


. -» 


■ - 


. "<*■ 




S 


»AJ . — 






K 






^ 




^• 




— ■ -J - 




J 


-■ 


J 


J w 


^ 


J 


ij <J 


^ 



■—V V 



J= ^ ^ ^ — J= 
: •/. •/. •/. A ,< s. 



rt 5" ^ "9 rt 


S o S 


J= ,,'^ J= X ^ 


^ ^-jc; » 


X - /: .J v: 


^W^-2 



u u u •> o 

s.i"l. s.Ie, 

« 5 w « U £ W 

^ <^ H X 



I J? 



z^ sc 



2 iJ 



r^ c3 ;S 



3 



297 



Imports of Cotton Goods Into Queensland Ditring The Year 1899, 
Ending Dec. 31. 



I Waste and Wool. 
] Packages. | £ 



United Kingdom, 

New South Wales, 

Victoria, 

South Australia,. 

New Zealand, 

Hong Kong, 

India, 

Canada, 

British Columbia, 

Japan, 

China, 

Germany, 

France, 

Italy, 

Belgium, 

United States, 



Total, 



535 
>73 

2 



743 



2»527 

630 

20 



3331 



Wicks. 



Piece Goods. 



Packages. £^ I Packages. 



8 1' 


64 


2 

! 


13 


23 ; 


77 



$16,210 



34 
9 

4 



63 



~" I" 

257; 

31 I 

37 1 



48 



12,078 

2,146 ; 

105 I 
19 

I I 

29 I 

4 

139 

17 

54 

5 

207 

20 

19 

7 

627 



377! 



$1,835, 



15.477 



£ 



341,950 

39,435 

2,215 

120 

7 
482 

344 

1,985 

215 

812 

73 

5,380 

730 

639 

246 

8,137 



402,770 



I $1,960,080 



Value of Total Imports of Cotton Goods, $1,978,125. 
Per cent. Share of the United States ($43,443) ^2.2 
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Imports By Countries of Cotton Goods Into Mexico During Tkb Year 1898, 
Ending December 31, And The United States' Share Thereof. 





Yam and Thread. 


Textures. 


Manufactures. 




DoUais. 


DoUars. 


Dollars. 


Germany, 


$26,770 


$231,314 


$255,922 


Austria, 


442 


13.856 


18,849 


Pelgium, 


11,248 


9,328 


7.678 


Columbia, 


. . . 


155 


180 


China, 


56 


98 


9 


Spain, 


16,646 


68,323 


33,874 


France, 


5»34i 


241,546 


256,066 


Netherlands, 




1,376 


844 


Italy, 


. . . 


33,867 


7,660 


Sweden and Nor>*ay, 


. . . 


839 


. . . 


Switzerland, 


. . . 


3,719 


66,682 


Guatemala, 


6 


18 


2 


India, 




108 




lai^an, 


. . . 


934 


169 


I'niU-d Kingd<mi, 


632.957 


2,129,469 


179,658 


United States, 


35.386 


832,504 


87,319 


Total, 


$728,852 


$3,567,454 


$914,912 



Total Imports of Cotton Goods, $5,211,272. 
Imports from the United States, 955)209. 
Per cent. Share of United Slates is 18.3 

lMroRi> OF Textilk Go(1ds Into Tasmania During The Year 1898. 
Knding Dec. 31. 



I'nited Kinji^dom, 

\"icl(>ria. 

New S)Ulh Wales, 

New Zealand, 

South Australia, 

West Australia, 

India, 

Germany, 

Belgium, 

Japan, 

America, 

China, 



Fabrics, Textile and Dress. 



£ s. d. 
166,450 — 3 — 10 
141,281 — 7 — I 

16,557—14— 6 

1S6 — 13 — 10 

144— I- 5 

2— 6 — o 

I — o — o 

358-1 7— 5 

67— 7—10 

93—14— 2 

985— 2 — II 

15— 6— o 



326,143—15— o 



Per cent. Share of the United 
States, ($4,794) =0.3 



$1,587,177 
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Imports of Cotton Manufactures Into Victoria During The Year 1898 

Ending Dec. 31. 









Cotton Manufactures, 








Cotton Piece Goods. 


Articles of 


Cotton Wick. 








(Not Being 


' Apparel.) ^ 








Packages. 


_ _A____ 


Packages. 


£ : 


Pounds 


£ 


United Kingdom, 


22,846 


877,460 


4,644 


1 
177,137 


41,921 


2,096 


New South Wales. 


1,024 


16,312 


99 


2,050 






New Zealand, 


24 


538 


2 


32 






Queensland, 


38 


187 


2 


26 






South Australia, 


70 


671 


26 


517 


825 


33 


Tasmania, 


13 


239 


8 


1381 






Western Australia, 


12 


292 


• I 


18 






Belgium, 


76 


2,234 


17 


250 






Canada, East Coast, 


6 


62 






. . 


. . . 


Cape Colony, 


I 


2 










Egypt, 


'5 


1,165 


• 18 


* 697 






France, 


790 


29.713 


74 


2,199 






Germany, 


379 


12,509 


149 


4.735 


1,024 


50 


Holland, 


6 


141 


. 




. . 




Hong Kong, 


12 


230 


' 8 


' *83 


155 


J 


India, 


8 


68 


I 


2 




. . . 


Italy, 


29 


794 


2 


105 






Japan, 


16 


280 


8 


69 


30 


2 


Straits, Settlements, 


12 


97 


8 


189 




. . . 


U. S., East Coast, 


325 


5.209 
948,203 


55 
i ■"5,122 


453 


2,307 


121 


Total, 


25,702 

1 

1 


188,700 


46,262 


2,307 




1 $4,614,430 

1 


$914,309 


$11,227 



Total Imports of Cotton Manufactures, $5,539,966; U. S. Imports, $28,143. 
Per cent. Share of the United States, 0.5 
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l,/;"v;, .-> lJ;"/.r. '.. ^,.:: .*. M vn" 7a .r :-:.=:- lvrino the Ve.\r 1899 
f;"/4 ;;(; J';; ' ;;•-.:. I/,;'\.f'f..\N' CovNTP.ir.- and I HE Untted States. 

('t)iff'{ Kin:JL'm. 

Ar'i'l' .. Quantity. Valve. 

Dollars. 

i 'iM'»ii v<ni ifiH twi.f, ^7':y, lbs, 967,100 142,389 

»!'». IiI«,h|i''I ;ififl dy^rd, ll)^., 707,900 145,245 

I'lM < ^^<M.<| ., uiililr.'u |ic(|, yards, 7>930>70o 251,428 



Imports Into Chili of Cotton Manufactures During The Year 1898, 1 



Cotton Goods, l)Ieached, 

( Jeners de alzodon bianco) 
Chintzes and Percales, 
Hannels, of all sorts, 
DouR'stics, (" tocuyos " ) 
Cotton (ioods for Pantaloons, 
Cotton Drillings, ("Brines y driles" ) 
Checkered and Striped (joods, ("listados") 
Honjl)a/ettes, of all sfjrts, (cayeta surtida) 
Handkerchiefs and Shavsls, 
Sha^, (*'tripe>") 
Cottons dyed, 
Hosier)-, cotton, (dozen) 
Towels of all sorts, 
Piece Cioods, n. e. s. 
Ribl)ons, Scarfs, Etc., 
Blond-lace, Lace-thread, Miiia(jues, Etc., 
Cords, Praids, Plaits, Etc., 
Cottons, twilled, 
rnihrellas and l*arasols, dozen, 
Shirts, 

*' partly composed of thread. 
Cottons with mixture of jute, 

** with mixture of thread. 



United Kingdom. 
Kilo. Pesos. 



Germany. 
Kilo. Pesos. 



1,377,086 2,070,946, 196,716! 297,711 



401.793 
795»oo7| 
238,117 
120,7401 
312,401 
104,002' 

65*037 
135,070' 

44»932 
14,580 
18.340 
22,168: 

3»i99i 
3,662 
2,104 

42,717 
729 

^68 
2,816 
M93 



1,763,149 
822,077, 

954.111 
422,534: 
218,199 
499*828, 
369,627 

235»i7» 
288,352, 
140,590 
31,696 
52,676 
61,922 
16,522 
45,041 
13,042 
61,027 

7*837' 
6,768 

11*796 
8,136 

2,715 



111,772 

143,090 

127,030 

376,127 

207,914 

41,342 

15,416 

37,846 

10,164 

»5*937i 
70,001 

8,608 
11,854 
13,604 

2,729i 

7,761" 
4,071 
1,208 

' 167 
3*037 

1,1 10 



Fr 
KUo. 



335.318 
289,929 

152,454 

677,019 

374,660 

66,136 

53.313 
126,4311 

23.414' 
45,680! 
146,278 

23.309; 

28,7ii| 

65,072 
34.761 1 
59,929, 

5*7901 
i6,o80| 

8,762! 

4,7211 

7,752; 

3,9021 



14,236 

21,218 

14.639 

12,057 

6,788 

4.86s 

1,260 

1.735 
£4,284 

5.655 
5*976 
3*789 
4,655 
1,716 

504 

791 

1,277 

66c 

211 

1,74^! 
25 > 



Total, 



Per cent. Share, 



8,103,762 

$2,957,8731 

68.0 I 



2,847,132 

I. 

$i,o39,203| 
239 i 



Cnding December 31, And The United States' Share Therof. 



ance. 
Pesos. 



Italy. 
Kilo. l*eM)s. 

i 



United States. 
Kilo. Pesos. 



I 



21,502 S151 1,22.^ S,545 i2,S2i 



63,654 
32,167 
14,460 
i2.2ig 
8,6S9 
2,012 



7»25S 

3«»537 

i7»926 

18.203 

12.019 

12,156 

0,000 

10,472 

7,104 

r.07; 

S.752 

>.S77 

5'377 

7X(> 



2,830 
8,067, 

13.278 

006 

2,722 



204 

"j<47 
747 
04 «; 

204 



23 



8.S18 
i7.73« 

24,027 
iw7*> 
4^?53 



584 

2,731 
1,262 

3'23S 
187 
070 



8, 
152, 
172. 
6, 
I, 
3' 

I, 



232 
250 
615 

84 s 
486 

2c\S 

532 

12 

200 



24,606 
287,300 
207,136 

11,346 

3*321 
5vS73 

749 

5,100 

24 

627 



1,655 4.377 



All Other I 
Countries. 
Kilo. Pesos. 



Total. 
Kilo. Pesos. 



24? 

357 

^,4<^> 

Sof) 



104 



,243 



I i.5<)o 



23 



35 1,597*421 2,404,238 



239 430 



912 i,77« 

I7« 534 

102 205 

142, 650 



42 

4,184 

06 



73i«776' 

720,748- 

1,106,709 

640.613 

336,599 
361,211 
110,6261 
ioe),354! 
160,442 

67.75« 
91,406 
31*833 
40,417 
18,723 
6,895 
10,740 

55-543 
2,944 

S50 
7*637 
2.554 



2,195,335 
1,440,220 
1,328,170 

1,147.145 

607,078 

577*902 

423,689 

374*634 

352*105 

208,088 

197,644 

01,892 

107*353 

91.573 

90,274 

8o,6s4 
80.8S0 
38,111 
22,224 
22,042 
21,320 
7*353 



311-234 

$1 I3,^KK) 
2.6 



7^();i 

$20.S7(, 



575.171 

$200,037 

4.8 



7.054 

$2,<)03 

.1 



11,918,894 
$4,350,395 

1 00.0 
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Articles. 

do., bleached, yards, 
do., printed, yards, 
£^otton manufactures, dyed or made of 

dyed yam, 
Lace and patent net, 
Hosiery, stockings and socks, doz. pairs, 

do. of other sort, 
Thread for sewing, lbs.. 
All other cotton manufactures. 



Total, 



Germany, 



Cotton yam and thread. 

Wicks, unwoven. 

Cotton goods : 

Textures, close weft, rough, 
do. bleached and finished. 

Velvet, cut. 

Textures, close weft, dyed, printed, &c., 

Cotton goods for trimming and button- 
making, 

Knit goods ; tricot, gloves and stockings, 

Textures, loose weft, rough, N. E. S., 
do., loose weft, bleached, dyed and 
printed, 

Laces, embroidery, &c.. 

All others. 

Total, 



Quanitty. 

32,434900 
58,110,400 


Value. 
Dollars. 
1,482,822 
2,930,037 


34,085,600 


1,953,364 
228,750 

4,594 

14,176 

1,105,323 

378,341 


2,900 


1,318,600 






8,636,469 


Pounds. 

172,800 

1,300 


Dollars. 

56,168 

238 


15,000 

116,200 

7,300 

2,409,400 


4,998 

43,792 

4,|6o 

949,382 


167,100 

703,300 

5,700 


.120,904 

453,866 

3»57o 


89,700 
21,600 
28,900 


64,974 

74,732 

4,284 



1,781,668 



France, 
Textures, headgear, hosiery, gimp, rib- 
bons, &c., 



Belgium, 



Cotton textures. 



1,788,832 



907,712 



176,000 



802 

Italy. 



Articles. 



Qnantity. 



Cotton yarn, textures, tulles, wearing 
apparel, &c., 



Cotton manufactures, 
Cotton manufactures, 
Cotton manufactures. 
Cotton manufactures. 



Spain {1898), 
Switzerland. 

Portugal. 
Total Europe. 
United States. 



Cloth, colored, yards, 

do., uncolored, yards. 
Wearing apparel. 
Waste, cop and mill, lbs.. 
All others, 

Total, 

Total cotton exports to Brazil^ 

Per cent, of the United States ^ 



6,671,292 
2,656,887 



1,886 



Value. 
Dollars. 

703,000 
11,136 

187,261 

96,161 

12,499,407 

375,871 

169,674 

9,306 

106 

3g>a45 

587,202 

113,086,609 

4.5 



According to the custom house returns of the port of Rio de Janeiro 
the imports at that port of cotton goods during the year 1889 were as 
follows (in milreis at 12// per milreis) : 



Germany, 

Argentina, 

Austria- Hungary, 

Belgium, 

Chili, 

United States, 

France, 



4,734,487 i 129 

537 i 666 

61,294 % 402 

565,692 t 851 

93 % 333 

350,457 % 423 

2,242,777 % 912 



Great Britain and British Pos- 
sessions, 20,586,715 t 024 



803 



Spain, 




x6,393 t 999 




Holland, 




610 t 000 




Italy, 




2,158,550 t 140 




Portugal, 




376,554 $ 181 




Japan, 




40 $ 000 




Switzerland, 




84,832 $ 833 




Uruguay, 




3,118 ^ 333 




Total, 




31,182,149 1^6226 




Equal to 




^7,587,399 in American currency. 


Share of the United States, 


1828,429 in American currency. 


Per cent.. 


Ma] 


10.9 




Exports of Cotton 


wfactures to Turkey, 


Europfjvn and 


Asiatic, by 


Principal Countries During 


1899. 






Gr^a/ Britain, 








Quantity. 


Pounds. 


Cotton yam lbs., 




20,193,600 


643,987 


Cottons, 






3,262,513 




Foreign and Colonial produt 




73,037 


ce. 


Total, 




United States, 


3,979,537 
$19,366,417 






Quantity. 


DoUars 


Cloths, colored, yards. 




2,305^198 


117,288 


do. uncolored. 




234,512 ' 


11,172 


Wearing apparel. 










2,317 


AU other. 










1,444 


Total, 




Germany, 


132,221 






Kilogram. 


Marks. 


Yam, 




175,800 


655,000 


do. textures, close weft, 


, rough, 800 


2,000 


do. bleached and finished, 13,800 


48,000 


do. velvet, cut. 




14,000 


87,000 
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Textures, close weft, dyed, printed, etc., 
Textures for trimming and button making, 
Knit goods, tricot gloves, hosiery, etc.. 
Textures, loose weft, rough, N. E. S., 

do. bleached, dyed, printed. 
Laces, embroider)-, etc., 
All other. 



Total, 



Yarn, thread, etc., 
Cotton gooils, 

lotal, 



Cotton gooils exported to 

Kuropean Turkey, 
Asiatic Turkey, 

Total. 



Yarn, thread, etc., 
'Textures, 

Total, 



Cotton textures, 



Austria- Hungary, 



Itah, 



Belgium, 



Russia, 



540,800 


1,974,000 


47,200 


316,000 


260,300 


1,538,000 


5,100 


18,000 


15,200 


102,000 


5,200 


163,000 


14,800 


17,000 




4,920,000 




11,171,000 


Kilogram. 


Kronen. 


282,100 


478,000 


485,700 


1,727,000 


767,800 


2,205,000 



France. 
Textures, passemenlery, ribbons, hosier)-, 374,247 



$447,615 





Lire. 




10,825,000 




2,848,000 




13*673,000 




$2,639,000 


Kilogram. 


Francs. 


225,441 


475,000 
926,000 






1,401,000 




$270,000 


Pounds. 


Dollars. 


26,290 


H.513 


Kilogram. 


DoUars. 


374,247 


439,434 
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Recapitulation, 



Great Britain, 

Germany, 

France, 

Italy, 

Austria- Hungary, 

Belgium, 

Russia, 

Total, 
Share per cent, of the United States^ 



Dollars. 
19,366,417 
1,171,000 

439,434 

2,639,000 

447,615 

270,000 

'1,513 

$24,344,979 

0.5 



Exports to China of Coiton Manufactukfs from the Principal 
European Countries and the United States During the Year 1899. 



United Kingdom, 




Articles. 




Quantity . 


Value. 
DoUars. 


Cotton yam and twist grey, lbs., 




3,709,500 


520,798 


do. bleached and dyed, lbs., 




215,800 


36,041 


Piece goods, unbleached, yards, 




251,855,600 


9,791,257 


do. bleached, yards. 




100,742,300 


4,780,407 


do. printed, yards, 




22,915,900 


1,166,850 


Cotton manufactures, dyed or manufac- 






tured of dyed yarn, yards, 




53,892,500 


3,906,860 


Lace and patent net. 






41,487 




Hosiery, stockings and socks, 




4,300 


6,083 


Hosiery of other sorts, doz. pairs, 






8,463 




Thread for sewing, lbs.. 




456,000 


257,336 


Other manufactures, N. E. S., 






253,671 




Total, 






20,769,253 


Germany. 










Pounds. 


Dollars. 


Cotton yam, 




25,600 


10,710 


Cotton goods, textures, close weft. 


rough, 


7,700 


2,856 


do. dyed, printed, etc.. 




260,600 


102,578 


Velvet, cut. 




7,700 


5,236 



806 



Cotton goods for trimming and button 




making. 


69,900 


Knit goods (tricot, gloves and stockings). 


703,300 


Textures, loose weft, rough, N. E. S., 


700 


Textures, loose weft, bleached, dyed, 




printed, etc.. 


12,500 


Lace, embroidery, etc., 


400 


All other. 


42,300 



Total, 



Cotton manufactures. 



Italy, 



♦241,770 lbs., $125,440 without bounty. 

680,170 «* 3^4*503; Iwunty, $1.18 per 36,112 lbs. 

1,924,156 '• 1,108,036; '« 1.26 ** " 

384,628 •' 203,351; •' 1.44 «« «« 



50,456 

453,866 
476 

10,948 
1,428 
4,998 



Total, 






643,552 


Cotton yam, lbs., 

" blankets, 

" textures, 

" towels, doz., 

" handkerchiefs, doz., 

" shirts, doz., 

" undershirts and drav 

" socks and stockings. 
Trimmings, 
Waste yarns. 


Japan, 

Quantity. 
110,733,400 


DoUars. 

11,409,944 

37,260 

533,348 

55,337 

1,065 

1,900 

9,020 

4,329 

273 




147,539 
5*056 

473 
rers, doz., 7,472 
doz., 16,555 






1,751 


Total, 






12,054,227 


Cotton textures, 




Russia {i8q8). 

♦Pounds. 
3,230,724 


Dollars. 
1,821,330 


Yarn, 
Textures, 




Belgium, 


41,688 
744,208 



785,896 



45.934 





807 






Austria- Mutuary, 




Yarn and textures. 


Netherlands, 


5,700 


Cotton stuflFs, 


France, 


266,213 


Pounds. 
Textures, wearing apparel, hosiery, rib- 
bons, &c., 5,191,024 


DoUars. 
2,276,682 




Total Europe, 






United States. 




Cloth, colored, 
Cloth, uncolored. 
Wearing apparel. 
All other. 


Yards. 
15,685,923 
205,357,719 


DoUars. 

651,895 

9,171,358 

5,876 

15,436 






Total, 




9,844,565 


Total exports of cotton manufactures to China, 


$48,199,879 


Per cent, of the United States, 


20.4 
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The President. Gentlemen, you have made so clearly 
manifest your approval of the address of our friend, Mr. 
Tompkins, that comment on my part is quite unnecessary. 
We always hail with pleasure the presence of our friend, as also 
do all other associations with which he is in af]iliation. It is 
possibly of exceptional interest to us because of his relation to 
Southern interests. We desire to know as much concerning 
them as possible. I quite agree with him that there is very 
much that we have in common. Cooperation will contribute 
material advantage to the interest of both sections. 

As concerning the reference of the speaker to the President, 
I acknowledge with thanks his very flattering tribute and accept 
with the kindliest spirit his equally pleasant and gentlemanly 
criticisms. 

In regard to the book to which he refers, I will here promise 
in your presence that it shall be sent to him immediately, 
express prepaid. 

The next in order is a paper upon Our Cotton Export Trade 
with China, by Mr. DANIEL MoORE Bates, of Wilmington, 
Del. 
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OUR COTTON EXPORT TRADE WITH CHINA. 
Daniel Moore Bates, Wilmington, Del. 

Those who have followed up the remarkable growth in recent 
years of our cotton export trade with China will find in this 
paper but a repetition of well known facts. Many, however, 
have only very general ideas on the subject. While the atten- 
tion of the whole civilized world is centered upon China, it 
seems opportune to point out the most striking features of this 
trade to our cotton manufacturers. The following questions 
naturally present themselves. 

What is the extent of our cotton trade with China and how 
does it compare with that of other nations? 

What parts of China does it supply? 

What sections of our country contribute to it? 

What are the possibilities of further development? 

What bearing are the present disturbances and the future 
actions of the Powers likely to have upon it? 

EXTENT OF THE TRADE. 

Our exports of cotton goods to China consist for the most 
part of drills and sheetings, with a comparatively small amount 
of cotton jeans. In drills and sheetings the United States stands 
head and shoulders above her rivals. In the words of the 
Chinese Customs Commissioner, at Shanghai, '' American cot- 
tons are steadily making their way and rule the market in the 
North. Quality considered, they can in price defy the compe- 
tition of their older rivals." 
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Drills, 



Sheetings. 





1898. 
Hk. taeU. 


1899. 
Ilk. taels. 


of increase. 


American, 


3,625,229 


4,216,004 


16.3 


English, 


200,044 


225,709 


12.8 


Dutch, 


50,623 


102,986 


103.4 


Indian, 


5i403 


11,566 


1 14.0 


Japanese, 


2,632 


26,384 


902.0 


American, 


6,219,315 


9,610,090 


54.5 


English, 


1,309,022 


1,893,549 


44.6 


Indian, 


36,344 


102,121 


180.9 


Japanese, 


15,210 


84,409 


454.9 


American, 


. 211,796 


272*745 


28.7 


English, 
Dutch, 


248,046 

80,938 


151,062 
52,094 


391 

(Decrease) 

34-4 
(Decrease) 



Jeans. 



The above table shows the value in haikwan taels* of the total 
exports direct to China of drills, sheetings and jeans from the 
countries named, for the past two years. It is seen that our ex- 
ports of these goods show a substantial increase, even in the 
case of jeans where the others show a large falling off. In drills 
and sheetings the increase is larger proportionately than that of 
Great Britain, though it docs not keep pace with that made by 
the other countries represented. The nature of the competition 
wc have to meet is shown in the following extract from the 
Imperial Maritime Customs report for 1898. 

*' Dutch goods are rapidly losing ground. The importation of Dutch 
drills in 1896 was 84,334 pieces, in 1897 25,862 pieces, and in 1898 
only 18,318 pieces. Dutch jeans were 54,260 pieces in 1896, 50,890 
pieces in 1897, and 38,475 pieces in 1898. Dutch sheetings have dis- 
appeared. They can not keep pace in price and quality with those of 
the United States. The export of cottons from India, which lately 
showed so great an advance, has been checked by a large home demand. 



♦Note. — The haikwan (customs) tael equals 1I3 ounces (avoirdupois) of silver. 
The following table gives an idea of its recent values. 







1899. 




1900. 


Jan. 1st. 


Apr. 1st. 


July 1st. 


Oct. 1st. 


Jan. 1st, 


I0.722 


^.714 


^0.728 


$0,718 


I0.703 
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* * * Of Indian drills, in 1896 39,775 pieces were imported, 11,243 
pieces in 1897, and only 2,078 pieces in 1898. Indian sheetings have 
declined from 156,709 pieces in 1896,23,700 pieces in 1897, to 16,520 
pieces in 1898. ♦ ♦ * Japanese sheetings show an immense de- 
cline, said to be due to inequality of texture, which handicaps them in 
competition with American goods. Manchester can no longer compete 
with the United States in the importation of drills, jeans and sheetings, 
owing to the lower prices at which the latter country can land this class 
of goods in China. In these heavy makes, which use up a large quantity 
of cotton without demanding such delicate machinery and highly skilled 
labor as are required for finer goods, such as shirtings, the freight on 
the raw cotton to England makes an appreciable difference in the 
cost of production. Freights from New York are lower than from 
Liverpool. The goods pass through fewer hands in America. Prices 
are also influenced by the fact that while American manufacturers are 
using every effort to secure the market here, Manchester has more orders 
at present than can be immediately executed, and the large demand 
from India keeps the mills fully occupied. America does not yet com- 
pete with Great Britain in finer makes." 

While this report is very gr^itifying, it will be seen that in 
1898 low-water mark was reached by our smaller competitors in 
drills and sheetings after a continued falling off in these grades 
for several years. The spurt shown by them in 1899 (see table) 
is therefore the more remarkable and is largely due to the 
activity of Japan, whose goods the past year have shown an 
especially rapid development. 

Practically all of our goods which enter China go through 
Shanghai with the exception of those shipped via Hong Kong, 
which are not included in the official report as from the United 
States. In 1899 our shipments to ports in China amounted to 
about fourteen and one-half millions of dollars, and those to 
Hong Kong to about seven and one-half millions of dollars. Of 
this total of some twenty-two million dollars worth of goods it 
is estimated that twenty million dollars worth was consumed in 
China proper. Most of the goods entering Hong Kong go into 
Southeastern China, those entering Shanghai going to the north 
and east, by coastwise vessels to the seaboard ports and by 
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steamers up the Yangste to Hankow, the great inland distributing 
point. Almost all of our cotton goods pass through Shanghai. 
The following table for the years 1895 ^^ 1899 inclusive, from 
the reports of the Chinese Customs, shows the development of 
our cotton exports in that brief period, the trade having trebled 
in five years. 



COTTON IMPORTS FROM UNITED STATES INTO CHINA.— DIRECT. 



Date. 


Sheetings, 
Pieces. 


Drills. 
Pieces. 


Jeans, 
Pieces. 


Values Total Values 
Haikwan Taels. Haikwan Taels. 


1895. 


762,095 


518,402 


.... 


2,286,269 
1.760,356 






.... 


.... 


21,798 


43,689 


4,090,314 


1896, 


2,251,600 


1,226,759 


.... 


6,667,357 
3,531,320 






.... 


.... 


52,480 


118,104 10,316,781 


1897. 


2,418,971 


>, 531,647 


.... 


6,800,141 
4,469,992 






.... 


.... 


68,076 


157,419 I 


M27.552 


1898, 


2,483.991 


1,314,761 


.... 


6,219,315 
3,625,229 






.... 




«05,759 


211,796 10,056,340 


1899. 


3,975*903 


1,626,107 




9,610,090 
4,216,004 






.... 


.... 


1 26,303 


272,745 I. 


4.098.839 






COMPARATIVE TABLE. 














Cotton 


Date. 


TotHl Imports 

from 
Great Hritiiin. 


Total Imports 

from 
United States. 


Cotton 

Imports 

fr<im the 

United States, 


Imports 

from U.S. 

Cotton Im- in pcrct. 

ports in Total of total 

per ct. of ImpoKs of Imports of 

total Imp. Foreign Foreign 

. from U.S. Cottons. Cottons. 


1895. 


33,960,000 


5,093,000 


4,090,314 


80 % 53.074,000 


7H% 


1896. 


44,571,000 


11,930,000 


10,316,781 


86 % 79.243,000 


•3% 


1897. 


40,016,000 


12,440,000 


11,427,552 


92 % 78,663,000 


14,4% 


1898. 


34,962,000 


17.163,000 


» 0,056,340 


58 % 77,619,000 


13% 


1899. 


40,161,000 


22,289,000 


14,098,839 


63 % 103,465,000 


■3,4% 



The second table shows the relative proportion in haikwan 
taels of our cotton imports into China to our total trade with 
China direct, and also to the total import trade into China of 
foreign cottons. The column of total imports from Great 
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Britain is inserted to give an idea of how our totals compare 
with those of the one rival by whom we are distanced. A 
glance at these two columns shows that while British trade has 
remained practically stationary for the past four years, ours has 
increased by leaps and bounds, being now equal to more than 
one-half that of Great Britain while in 1895 it was not one-sixth. 
This does not include the trade of either country through Hong 
Kong which is so involved as to be impossible for comparison. 
It is seen that for this period our cottons have supplied on the 
average over seven-tenths of all our direct imports into China 
and about one-eighth of all the imports of foreign cottons, which 
in addition to drills, jeans and sheetings include shirtings, T 
cloths, cotton flannels, yarns and many other cotton fabrics both 
dyed and plain in which American competition takes as yet no 
active part. 

The remarkably high proportion (92 per cent.) borne by our 
cotton imports to our total trade in 1897 *s doubtless due to the 
hard times which then prevailed in the United States, while 
the falling off in the same figures for 1898 and 1899 may be ac- 
counted for by the important and increasing share which flour 
and kerosene have of late years taken in our China trade, by 
the disturbances which were even then seriously affecting North 
China which takes the bulk of our cottons, and by the high 
prices prevailing in the United States. The last two reasons 
also explain the slight decrease since 1897 ^^ our proportion of 
the total imports of foreign cottons ; English sheetings and Jap- 
anese cloths taking the place of the American cottons withheld for 
the home market. At the same time it is satisfactory to note how 
well our proportion of the cotton imports into China has been 
sustained in the face of these conditions. It shows, as stated in 
the customs report quoted above that ** American manufacturers 
are using every effort to secure the market ", and that our ex- 
port trade is being pushed in a sy.stematic way and not taken 
up fitfully merely as an outlet for our surplus product. 

Figures speak for themselves. A short study of the above 
tables must convince one that cotton goods form the large, sub- 
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stantial part of this rapidly growing export trade; that in 
all the lines of cottons already established we are showing a re- 
markable and a steady advance ; and that, in spite of all this, 
there is a large field in this cotton trade upon which American 
competition has never entered. 

In this connection the remarks of Mr. James S. Fearon, of 
the Shanghai Chamber of Commerce, are very interesting. 

" The increase in the importations of American cottons into China 
from 1887 to 1897 was 120 per cent., while there was a decrease of 
about 15 per cent, in the trade with England during that period. There 
was an increase in the deliveries of American cloth in China in 1898 
over 1897 of 25 per cent., and up to the end of August of this year 
there has been a further increase of 25 per cent, in the deliveries for 
consumption over the same period in 1898. These figures show the 
steady increase and growing importance of our trade, but, notwithstand- 
ing the strides it has made in the past ten or twelve years, I venture to 
say that the next five years will show still greater development, as there 
is a general disposition on the part of the natives to take American cloth 
whenever obtainable, in preference to the filled Lancashire made goods 
they have hitherto used, even at a somewhat enhanced cost. 

1 feel satisfied that it is only a question of a few years when American 
manufacturers will control this great trade, and that there is ample room 
for the ex])ansion I anticipate is evident when it is remembered that 
our exports amount to but 40 per cent, of the plain cottons used in 
China. 

During the year 1898 the exports to China from Great Britain 
amounted to 390,000,000 yards of plain cloth, of which 70,000,000 
yards were bleached ; 50,000,000 yards were dyed and colored, and 
15,000,000 yards were printed goods, or 455,000,000 yards in all, while 
our own exports did not exceed 160,000,000 yards, about 98 per cent. 
of which consisted of 2.85 yard, 3 yard, and 3)^ yard drills and sheet 
ings. These goods as you are probably aware, are almost exclusively 
sold in the northern provinces of China, and should those nations who 
now claim this section as their sphere of influence show any disposition 
to restrict that market to the vantage of their own citizens there is grave 
flanger that this valuable trade will be lost to us unless the Government 
of this country proceeds to obtain substantial guarantees that the 
trading privileges we now enjoy, under our treaties with China, shall 
not be interfered with. 
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As I have already pointed out, our exports of cloth to China now 
consist almost exclusively of coarse yard heavy goods, which find their 
market in the northern provinces ; but there is no reason why our mills 
should not make an effort to secure a portion of the trade of the great 
Yangtsze Valley, and of southern China, by giving more attention to 
the manufacture of the finer yarn and lighter cloths required there." 

LOCATION OF OUR MARKETS IN CHINA. 

The three great treaty ports, Newchwang, Tientsin and Chefoo 
get the great bulk of our cotton goods — 80 per cent, of all the 
cotton drills and over 90 per cent, of all the sheetings. All of 
these places are in the northeastern part of the Empire, on or 
near the Gulf of Pechili. The present troubles in China have 
made their names familiar. Newchwang, the most important 
city in the province of Shengking in Manchuria, is at the ex- 
treme north of the Gulf of Pechili ; Tientsin, the most important 
city of Northern China, situated in the province of Chili, is on 
the Pei-Ho, at the head of the Gulf and but 80 miles from Pekin ; 
while Chefoo on the Shantung, peninsula is on the southern side 
near the mouth of the Gulf and but a short distance west of the 
British port of Wei-hai-wei. The preponderance of our cotton 
exports to these three places compared with what goes to the 
rest of China is shown in a striking manner in the following 
table. 



316 

1898. 

IMPORTS AND RE-EXPORTS AT SHANGHAI OF AMERICAN 

COTTON GOODS SHOWING THE PRINCIPAL 

DISTRIBUTING MARKETS. 

Drills. Sheetings. Jeans. 

Total Imports at Shanghai (in pieces), 1,212,046 2,349,865 103,600 



Total Re-exports from Shanghai, 

Re-exports to Tientsin, 

" " Newchwang, 5 
" Chcfoo, 9 

Total Re-exports to Three Northern Ports, 



Re-exports to Chinkiang, 
" Wuhu, 
" " Kiukiang, 

" " Hankow, 

Total Re-exports to Four Yangtze Ports, 

all kinds, 290,475 
=6>^ % oi total. 

The importance of American goods in this northern market 
is also clearly shown by the report of the British Consul at 
Newchwang in 1899. It reads in part: 

" The value of the net import of cotton goods into China from foreign 
countries in 1898 was 77,618,824 haikwan taels (^11,088,403), of 
which nearly 10 per cent., 7,698,585 haikwan taels (^1,099,798), found 
its way into Manchuria through the port of Newchwang, and of this 
latter total a sum of 3,434,585 haikwan taels (;^490,655) is credited to 
American sheetings (625,982 pieces, value ;^307,744), drills (367,916 
pieces, value ^^181,495), and jeans (3,380 pieces, value ^1,416). In 
1897 a total of 2,418,971 pieces of American sheetings were imported 
into China, of which Tientsin consumed 1,259,908; Newchwang 566,107 
and Chefoo 336,741 pieces, leaving a balance of only 256,215 pieces 
for the rest of China. So with drills: In 1897 Tientsin absorbed 
554,155 ; Newchwang 349,195 and Chefoo 142,955, out of a total im- 
port into China of 1,531,647 pieces. In other words, the chief markets 



all kinds. 


3,665,541 




i,S«9,635 


2,995,627 


109.295 


all kinds, 


4,624,557 




669,175 


1,732,220 


68,670 


346,670 


586,373 


11,165 


166,583 


530.542 


8,940 


1,182,428 


2,849,i35 


88.775 


all kinds. 


4,120,338 




= 


89% of total. 




S7»735 


9,370 




9,770 


1,280 




7.590 


2,260 




188,275 


14,195 




263,370 


27.105 


.^ 



317 

for American manufactured cottons in China are the northern provinces 
and Manchuria. Why is this so, and why is it that American cottons 
are superseding English goods in these markets? The answer is, that 
the heavier makes of goods are in greatest demand in the colder north ; 
that America is our competitor in these makes, and that these American 
goods are superior to and cheaper than English. * * * I am told 
that the proof of the superiority of the American goods is in the wash- 
ing. When English goods are washed and the heavy sizing removed 
they are very inferior to the American article when similarly treated. 
America is at present a successful rival in the heavier manufactured 
cottons, and there is nothing to prevent her from entering the lists 
against us in the higher grades. The setting up of machinery for the 
purpose is simply a question of time, and if we are to regain the ground 
which we have already lost and maintain what is left to us we must 
manufacture goods equal to and as cheap as those of our rival." 

The other treaty ports naturally divide themselves into those 
of the Yangtse basin of which Shanghai, '' the New York of 
China ", is at the mouth ; those along the coast between Shang- 
hai and Canton, the great' distributing center of the South at the 
mouth of the West River, and those at the South below Canton. 

The following table in haikwan taels of net imports (/. e. im- 
ports not re-exported) shows the distribution throughout China 
of our drills and sheetings — which in 1898 formed 98 per cent, 
of our cotton imports into China. It also shows for the same 
period, the exports of Great Britain, our principal competitor in 
theSe two lines. Shanghai, being principally a redistributing cen- 
ter, is not included in the list. The full reports for 1 899 are not yet 
at hand. It is encouraging to note from 1897 to 1898 a gain in 
the three northern treaty ports of 1,950,180 haikwan taels in 
American trade and a corresponding loss of 303,947 haikwan 
taels in British, in the ports of the Yangtse basin a gain of 
174,880 haikwan taels in American trade and a loss of 117,040 
haikwan taels in British, and in the coast ports between Shang- 
hai and Canton a gain of 35,036 haikwan taels in American trade 
and a loss of 5,034 haikwan taels in British. The only section 
where we find these conditions reversed is Canton and the South. 
The ports where our jeans are found in any quantity are Hankow, 
Swatow, Chefoo and Newchwang. 
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SECTIONS OF OUR COUNTRY INTERESTED. 

What sections of our country contribute to this large and 
flourishing trade in North China? In commenting on the great 
increase of American sheetings in 1898 the Imperial Maritime 
Customs Commissioner at Newchwang mentions that the sheet- 
ings most sought are from Massachusetts and have a *• flying 
horse " on them. The importance of the trade mark in China 
is well ilhistrated by these few lines from the report above re- 
ferred to of the British Consul at Newchwang in 1899. 

" It is perfectly immaterial to him whether the goods he (the Chinese 
merchant) deals in are manufactured in Great Britain or in the United 
States of America, and as a matter of fact I have asked native wholesale 
merchants here if they could tell me where the favorite sheetings and 
drills consumed in Manchuria are manufactured, and they have confessed 
their entire ignorance of the country of origin, stating at the same time 
that they merely indent for their purchases by the special brand or 
* chop '." 

John HARRKTr, our ex-minister to Siam, speaking of China, 

says, 

*' Few i)c«)ple aj)preciate that she provides the chief market for the 
export of our manufactured cotton goods, and that the majority of the 
new cotton mills c>tablished throughout the South are solely supplying 
the (Chinese trade." 

And again, 

•* It is remarkable that among the most popular manufactured cotton 
products in China toilay are those which come from the Southern mills. 
The demand for this line of goods is already large, but the best judges 
of Asiatic trade say that there is no reason why it should not reach into 
scores of millions. ^ ^ * 

1 he ])arti(ulaT market for these Southern mills is Manchuria, as I 
have elsewhere intimated, and, therefore, they have a special concern 
in seeing that Manchuria is never closed to them. * ♦ ♦ 

The cotton manufacturers of the South have millions of invested 
capital practically dcj^endent upon the marlcet of Manchuria being kept 
open." 
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So It seems that while both North and South are largely in- 
terested, the Southern mills depend in many cases for their very 
existence on the China market. 

POSSIBILITIES OF DEVELOPMENT. 

When we look to the future, the opportunities of trade ex- 
pansion seem great beyond all comprehension. Speaking of 
China's possibilities John Barrett says : 

*' China has now an annual foreign trade of only $250,000,000, or not 
$1 per head. If we apply the six-dollar rate per head of Japan or the 
ten-dollar rate of Java, we have, in using 250,000,000 as the most con- 
servative estimate of China's population, the reasonable figures — when 
China shall be thoroughly opened and her government reformed and 
strengthened like those of Japan and Java — respectively of $1,500,000,- 
000 and of $2,500,000,000 ; for all experts agree that under like condi- 
tions the buying and selling capacity of the average Chinaman would 
equal that of the Japanese or Javanese. At the present moment Amer- 
ica's exports to China do not exceed through all channels, including 
Hong Kong, $30,000,000, while the official figures are still lower. If 
we look over the list of China's imports we will find that over half of 
them could be supplied by the United States in successful competition 
with other lands, which fact applied to present imports of $175,000,000 
should make our share over $115,000,000, or if applied to future im- 
ports of $750,000,000 (the half of the first conservative estimate of total 
trade) the splendid sum of $500,000,000." 

Referring to the cotton trade in particular, Mr. BARRETT pre- 
dicts an export trade of $12,000,000 in 1900 and of $30,000,000 
at least in another ten years. Last year this trade amounted to 
nearly $9,000,000. He states that in Northern China, our great 
cotton market in the Far East, not more than one-thirtieth of 
the population has yet been reached and that '*if the entire field 
shall ever be covered, it will require all the cotton mills in the 
South to supply the demand." 

These figures seem enormous. But to realize them there is 

one important feature that must not be overlooked. One requi- 

.site for a satisfactory purchaser is his ability to pay for what he 
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gets. It is only by the opening up and development of his 
country that the Chinaman can pay for the necessaries and lux- 
uries which the ** foreign devil " is so ready to supply. On the 
other hand this development will, among other things, bring into 
China large cotton mills, introducing a new element into the 
competition to be reckoned with. Already it is reported of the 
mills around Shanghai " that they are active and stubborn com- 
petitors, and that, having come, they will in all likelihood stay.'* 

Since the conclusion of the war with Japan we see a trade 
expansion so immense as to make an entirely new epoch in the 
commercial history of China, an epoch that cannot be compared 
with any period preceding. The commercial treaty between 
China and Japan in 1896, applicable through ** the most favored 
nation " clause to all the important treaty powers, opened up 
many ports and waterways in the interior, conferring trade rights 
hitherto unknown. Add to this the throwing open of inland 
waters to steam navigation in 1898, and we have some concrete 
explanation of the forward trade movement the past four years. 

What then may we expect when China, no longer dependent 
on her waterways for communication, is gridironed with rail- 
roads? Already Pekin, Tientsin and Shanhaikvvan have rail 
connection and this will soon be extended to Newchwanf:^, while 
the projected Russian connection of Port Arthur with the Trans- 
Siberian railway is now in course of construction. If present 
railway projects are carried out there will be an important trunk 
line runninj; from Hankow, the •* Chicago of China," on the 
Yangtsc, directly north to Pekin and south to Canton, the first 
part being built under Belgian, the second under American 
auspices ; there will be a main line north from Shanghai to 
Tientsin and thence to Pekin, built by Anglo-German capital; 
and two other lines solely under British control connecting Hong 
Kong and Canton directly with Shanghai and with the western 
province of Szechuan, respectively. If British aims are not 
thwarted even more will be done, for it is planned to extend the 
British line in Burmah from Mandalay to Kunlon-F'erry on the 
Chinese border to join a line from there to Chungking, the head 
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of navigation on the Yangtse. This line would cross the British 
line from Szechuan to Hong Kong, establishing direct rail com- 
munication between St. Petersburg and India, through Siberia 
and China. At present China has not even highways worthy 
of the name of roads, her wayfarers often driving their beasts of 
burden along tracks through fields of grain, where the farmers' 
only protection is to construct pitfalls to turn traffic another 
way. Think of these great trade arteries to be, and then of the 
present means of overland travel, and form your own ideas of 
China's future trade expansion. 

Hand in hand with this railway development will come the 
reorganization and the regeneration of the Chinese government. 
Lord Beresford emphasizes the fact that the first thing to be 
accomplished is the establishment of an efficient military and 
police to inspire confidence and to protect life and property. 
The abolition of the troublesome " likin " taxes which cause 
endless friction between foreign and provincial officials, corrup- 
tion between the imperial and provincial governments, and so 
much downright obstruction of trade, must follow. The nature 
of this likin tax is clearly set forth in the following extract from 
"Commercial China", published by the Treasury Bureau of 
Statistics. 

" The Chinese Government, while it collects a part of its revenue from 
customs, relies largely upon the provinces to supply revenue, and arbi- 
trarily names each year the sum which each province must supply, 
leaving to the officers of that province the methods by which this is 
obtained. The consequence is that each province is permitted to col- 
lect a tax on goods entering it from the adjacent provinces, and this 
custom has been extended to the subdivision of the provinces, so that 
goods in transit are frequently compelled to pay taxes every few miles. 
As a consequence, the interior taxes, know as " likin", became not only 
the terror of importers, but sometimes almost prohibitory. So serious 
was this system in its effects upon attempts to introduce foreign goods 
that, upon the insistence of foreign ministers, the Chinese Government 
announced that an addition of 50 per cent, to the rates paid at the 
custom-houses would insure passage of the goods to any point in the 
interior without the exaction of likin taxes. This was gladly accepted 
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by foreigners desiring to do basiness in the interior of China. The 
additional 50 per cent, on duties was paid and ** transit passes " issued 
for the goods in question, purporting to authorize their free transit to 
any point in the Empire. Actual experience, however, shows that these 
transit passes do not always accomplish what was expected. The local 
authorities in many cases refused to recognize them, insisting upon their 
right to raise revenue, since the additional revenue paid at the custom- 
house goes directly into the treasury of the general Government, while 
in other cases, where the likin is not insisted upon, local taxation is 
imposed in other forms ; so that there are still obstacles to internal 
traffic through the vexatious likin and other systems of local taxation." 

FUTURE OUTLOOK. 

Disinterested authorities agree that more can be accomplished 
with the Chinese people themselves by governing through a 
strong central Chinese government than by the division of the 
Empire into ** spheres of influence ", or into areas of actual sov- 
ereignty, not to speak, in the latter case, of the hampering of 
trade through the jealousies and complications in jurisdictional 
matters which must inevitably arise between the different 
occupants. 

The vital point which must be safeguarded if the bright future 
for our trade is to be realized, is the policy of the "Open Door". 

Speaking of these matters Mr. BARRETT says, 

*' The unfavorable side of this mighty opportunity is largely confined, 
first, to the methods of governmental administration that now obtain, 
and, secondly, to the aj)parent policy of certain foreign powers to estab- 
lish spheres of influence and close the door of trade to us. * * * 

Of the latter, it bids fair to so seriously limit the wide field of 
American trade that the great permanent and vital value of open Chinese 
markets will be lost to us unless such steps are taken as will effectually 
j)rotcct our interests, guaranteed by both the old and new treaties with 
China, which say that America shall have the same rights of trade every- 
where as any other foreign nation. * * * 

The * open door ' means nothing more or less than that no one or 
more nations shall enjoy any special or privileged rights of trade over 
others. It does not mean, as often believed by those unfamiliar with 
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the question, 'free trade ' or absence of customs duties, but merely free- 
dom of trade without favoritism. 'Spheres of influence' are sections 
where one country exercises that paramount influence which practically 
fcrrbids any other country from operating, either materially or politically, 
within its limits, without permission or acquiescence of the paramount 
power. * * * 

In the various alleged spheres, the control of the favored or para- 
mount power over material enterprises like construction of railroads and 
opening of mines, as outlined in agreements with China, is in many in- 
stances so plainly expressed that it means nothing more or less than 
that no other country can operate there and no valuable concessions can 
be given to other than the paramount power. This is quite true of most 
of the Russian sphere in Manchuria and of the German in Shantung. 
Here the open door of material effort aside from trade is practically 
closed. * * * 

The spheres so far recognized in discussion and consideration of China 
are that of Russia in Manchuria, coming down to the Gulf of Pechili 
with the ceded ports of Port Arthur and Talienwan, together with 
Newchwang and almost, if not actually, including Pekin ; that of Ger- 
many in the promontory and province of Shantung, with the ceded port 
Kiaochau on the south, but not including Chefoo and British Wei-hai- 
wei on the north side ; that of Great Britain in the Yangtse Valley, of 
which the great port is Shanghai, where all nations are represented ; 
that of Japan in the province of Fukien, opposite Formosa, and in which 
are located the ports of Amoy and Foochow ; and that of France in 
southern Kwangtung, Kwangsi, Yunnan, the southern part of the Sekiang, 
or West River Valley, and including Hainan, with the ports of Pakhoi 
and Kwung Chow. Great Britain also has a great interest in the West 
River country, of which Canton is the capital, because Hong Kong is 
located at its mouth and practically controls its trade. If the Italians 
should secure Sanmun they would probably claim the province of Che 
Kiang." 

The present disturbances in North China, while upsetting our 
trade for the moment, will be but a ripple on the surface and in 
the end will make for good if they bring about the reorganiza- 
tion of the Chinese government as above indicated. If, on the 
other hand, the Boxer rebellion leads to the division of China 
into "spheres of influence*', our trade is bound to suffer. In 
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this case Manchuria and Northern China, including our two 
great distributing ports of Newchwang and Tientsin, would come 
under the sway of Russia; Chefoo, the third great center for 
our goods in the North, under Germany; while the Yangste 
Valley, in which our trade is at present insignificant, would be 
the only sphere controlled by a foreign power on whom we could 
rely to afford us the same trade privileges we now enjoy. With 
the integrity of China maintained, and our present treaty rights 
preserved, there is no reason why America cannot gain the lion's 
share of trade. The returns from year to year show that we can 
more than hold our own in competition on equal terms. Russia 
at present writing occupies Newchwang, though under pretext 
of military necessity, and has promised to withdraw. If she at 
any time openly declares her sovereignty over what she already 
has largely absorbed — the whole of Manchuria and Northern 
China — our growing trade will soon be cut off by Russian im- 
posts. As Mr. FoORD, Secretary of the American Asiatic Asso- 
ciation, clearly puts it, 

** There are two great Powers, Russia and France, whose interests 
impel them to work for the division of China into zones of exclusive 
commerrial influence, if not into zones of actual political and military 
control. Neither of these nations ])roduces anything which China needs, 
in great cuiantity at least, which cannot be more cheaply produced by 
its rivals. An open market in China, therefore, means for them next to 
no market at all, and their influence is necessarily thrown on the side 
of fencing off markets by the aid of a protective wall of customs duties." 

This is Russia's traditional policy not only at home but abroad. 
It has been illustrated by her acquisition of the Khanates of 
Central Asia, by her career in Persia, and — what more nearly 
concerns us — b\- her recent endeavors to isolate the port of 
Newchwang in projecting her railway to Port Arthur some miles 
to the east, and to prevent by all means in her power the exten- 
sion of the lientsin-Shanhaikwan railway to Newchwang. Rus- 
sia is only now building around Talienwan, which she agreed to 
hold as a " free port", the town of Dalny, so that all goods en- 
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tered at Talienwan will have to pass the Russian imposts before 
they are brought into the interior. These instances are only a 
few to show the general trend of Russia. With Russia the ac- 
quisition of territory is different from that of any other nation. 
The Russians are actuated not merely by love of gain, not 
merely by patriotism, but also by religion. To stretch out as far 
as possible, to '* russify " all the world within reach and make it 
in heart and soul a living part of Holy Russia, is the Russian's 
aim. What then can we expect from Manchuria, from Northern 
China, possessed by such a power? 

For the immensity of the subject this paper is necessarily brief, 
but its salient facts need no enlargement to make their deep 
significance appreciated. 

Our total export trade to China has quadrupled in five years. 

Our cotton exports have more than trebled in the same time. 

Our cottons comprise two-thirds of our total exports. 

Nine-tenths of all these cottons go to Manchuria and Northern 
China. 

Only one-thirtieth of this northern market has yet been 
reached, not to mention the rest of China. 

Shall our Southern mills continue to supply this market, or 
shall it be turned over to the mills of Southern Russia? 

Secretary Hay clearly defines our Government's position in 
the present crisis : 

" The policy of the Government of the United States is to seek a 
solution which may bring about permanent safety and peace to China, 
preserve Chinese territorial and administrative entity, protect all rights 
guaranteed to friendly Powers by treaty and international law and safe- 
guard for the world the principle of equal and impartial trade with all 
parts of the Chinese empire. In other words, the United States Gov- 
ernment is opposed to the partition of China and asserts that it has the 
right to a voice in the settlement of China's future." 

Gentlemen, our Secretary informs me that this is distinctively 
a Southern meeting. If so, no question has more urgent claims 
upon you than this. If you value what you have earned for 
yourselves, see to it that in the coming settlement in the Far 
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East your influence sustains our government in an unflinching 
stand for the integrity of China and the " Open Door ". 

In closing I wish to acknowledge the kind assistance of the 
Philadelphia Museums, of Mr. JOHN FOORD, Secretary of the 
American Asiastic Association, and of Mr. O. P. AUSTIN, Chief 
of the Treasury Bureau of Statistics,in the preparation of this 
paper, and to thank them for their courtesy. 
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FRICTION CLUTCHES. 
Richard H. Hill, M. E., Boston, Mass. 

In presenting this paper to this Association, it is not with the 
object of bringing to its attention any particular make of friction 
clutch, the article being a simple statement of facts that have 
come under my observation during the past twenty-five years' 
experience as patentee, manufacturer and engineer in this 
particular line. I trust the data herein given may be of some 
practical value to any of you who may be interested ; and every 
manufacturer should be interested in a good friction clutch 
properly installed and constructed for the duty required of it, 
for the simple reasons that it is a good investment and a great 
convenience. I am frank to state, however, that I have met a 
number of manufacturers who have been interested in friction 
clutches to their sorrow; in fact there may be some gentlemen 
before me today who have been through this experience and 
firmly believe no good can come out of Clutch-land. 

They may tell you a friction clutch is a useless expenditure ; 
they positively know it, have been there. Allow me to tell you 
how, in all probability, they got there. We will assume that 
the manufacturer is an alert, energetic business man, always on 
the lookout for anything that will reduce the cost of his produc- 
tion. He learns that his neighboring manufacturer has intro- 
duced a system of friction clutches in his mill which has proven 
very satisfactory, there being quite a saving of coal and wear 
and tear of machinery. He learns that each room in his 
neighbor's mill is controlled by a friction clutch, by means of 
which the machinery in any one of the rooms can be stopped 
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without shutting down the entire mill. He sees his way clear 
to nin certain departments overtime, to get out rush orders 
without running the entire plant. He sees, for instance, that he 
can save a few hours' running of his picker room ; further, should 
an accident happen in any particular room, such as the breaking 
down of a machine or the parting of belting, or incidentally 
should some operator be so inconsiderate of his own welfare as 
to |:[ct mixed up with the machinery, the throwing out of the 
friction clutch that controls this room will prevent the shutting 
down of the mill and perhaps save the life of some good cloth 
maker. 

Our manufacturer is undoubtedly a good mill man as well as 
financier. He spends considerable time in his mill and realizes 
that accidents of this kind are bound to occur. After following 
this line of thought for several days, he decides that the clutch 
idea is a jrood one and calls in his various foremen to talk the 
matter over. Of course, they usually think just as he does. 
The old man machinist, who is doing some light job around the 
office at the time, probably overhears what is proposed to be 
(lone. He dare not on his life speak up in front of the big 
fellows, but at the first opportunity sneaks out of the office to 
find his apprentice and tell him the wonderful things that are to 
happen. Xo one realizes more than this machinist, usually the 
repair hand, what a hard job it is to please all people at once 
and the time when it tests his patience, and in fact the patience 
of the whole outfit, is when he is called upon to disconnect the 
jaw clutch that runs say mill Xo. 3, and put the bolts in the old 
Dutch couplinjj^ that is used to couple up the engine and water 
wheel, when the water goes low on the dam. Do his best, the 
mill will be shut clown half an hour, and everybody thinks he 
ought to do it in less time. 

This method of connecting and disconnecting power is about 
on the line of takinj; off the engine belt. It is effective, but 
takes too much time. Owners of mills today, rather than lose 
this time, will use an engine to turn a water wheel when the 
water is low. The worr\' of this part of his job has probably 




Fig. I. 

VIEW OF CLASS A OR HUB TYPE OF FRICTION CLUTCH CUT OFF COUPLING 




Fig. 2. 

SECTIONAL VIEW OF CLASS A OR HUB TYPE OF FRICTION CLUTCH CUT OFF 
COUPLING WITH HUB DRAWN OUT. 




Fig. 3. 
view of class b or rim type of friction clutch cut off coupling. 
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made the old machinist gray, and when it dawns upon him that 
a good friction clutch, properly installed, will enable him to do 
this much dreaded job with ease and comfort in a very few 
minutes, he tells his apprentice and actually puts it into figures 
what a big saving it will be for the *'boss" if the customary half 
hour shut down is done away with. 

Our manufacturer now probably goes a step farther. He 
realizes the loss is nearly an hour by the time operatives get 
back to their machines and everything is running in the same 
good shape as before. This last view of the situation is usually 
a clincher. The jaw clutch and Dutch coupling were installed 
because they were cheap, that is, the first cost, but he begins to 
see that they have been a dear investment. Getting confidential 
with the boss weaver, he remarks, "Tom, I really believe those 
two old couplings down stairs have cost us the price of that new 
engine and water wheel we want so badly. Why didn't we get 
at this clutch business before, and to think those fellows over 
the way should get ahead of us. One thing though, they don't 
know how to buy over there. The agent put the whole outfit 
into an engineer's hands, giving him full swing to put in what- 
ever he thought best. I was talking with one of the directors 
of their mill the other night, who said it cost them a pretty 
penny. Now, Tom, I want you to see their boss carder, find 
out how the trick is done, and I will buy the clutches. Our 
machinist will fit them up and wc will show those fellows how 
to save money." 

This is just where the manufacturer made a big mistake and 
when ''friction clutches" arc mentioned within earshot of him, 
it is like raising a red banner before a bull. Had he done as 
his neighbor, called in the services of some honest fellow who 
was competent to advise him as to his particular wants, he would 
have been just as contented with life as his neighbor and would 
have thought a friction clutch was blessed instead of, well, 
otherwise, as he now does. 

A few hints as to the most desirable construction in a friction 
clutch, for the duty required of it, may not be amiss. The most 
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Fig. 4. 
view of class b or rim type of friction clutch cut off coupling 
with the rim part removed. 
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very little room on the shaft, which is a very desirable feature 
for some situations. They do not require quite so careful 
mechanical attention as the Jiub type, and should the friction 
surfaces give out, they can be renewed quite easily while the 
clutch is in position, it not being necessary to take it to a 
machine shop for the repairs. 

The two foregoing types of clutches, while they can be used 
as clutches for friction pulleys, are beyond doubt best adapted 
for friction clutch cut-off couplings, connecting two shafts. 
The freedom of end movement which all good running shafts 
should have and the expansion and contraction of the shafts 
caused by changes in temperature, will not affect them. This is 
particularly true of the Class A construction. 

Class C clutches are known as the "Disc" type. In this 
clutch the frictional surfaces are at an angle to the shaft, not 
parallel, as in the case of Class A and Class B. Some makers, 
however, shoe these surfaces with wooden blocks, having loose 
fit in the head, which makes the clutch clastic. Where this is 
not done, or some similar provision made and metal frictional 
surfaces are used, it being difficult to oil said surfaces, there is 
a liability that clutch will heat when one part is running and 
the other part is idle. This is particularly true where it is used 
as a friction cut-off coupling to connect and disconnect shafts. 
The end movement of the shafts has a tendency to bring the 
frictional surfaces into contact, causing abrasion and a tendency 
to heat. These clutches are best adapted for friction pulleys 
to be used on counters, the springs used to separate the frictional 
surfaces when thrown out generally keeping these surfaces 
separated, as they have a limited body to move. As a rule, 
these clutches can be made for less money than other types and 
under the proper conditions can be used with good results. 

Class D clutches are known as "Expanding" type, sometimes 
nicknamed " Hat Stretcher." This type and the old pan friction 
clutch are among the old types known and some of them have 
been developed to a point where good results can be obtained 
from them. One of the objections to them is their heavy weight. 
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If the friction slips, the outside part heats and enlarges and will 
continue to slip more and more. I have in mind a plant where 
this style of clutches was installed, the clutches being a little too 
small for the duty required of them. When the load came on 
heavy during a part of the day, and the clutches began to slip, 
the engineer would turn the water on them, cool down the 
outside and in this manner would get through his run. Where 
the simple pan clutch is used, the end thrust is quite an item to 
be considered, and there is a liability of the frictional surfaces 
sticking. 

In this brief article, it would be impossible to touch upon all 
the diftercnt classes of clutches. There are hydraulic and 
pneumatic frictions, many of which, from the theoretical point of 
view, have claims of excellence, but after all is said and done, to 
construct a good efficient friction clutch of any class requires a 
^rcat deal of patience of the cut and try order until the parts 
are so constructed and balanced that the clutch will back up the 
principle involved and when put on the market it will not be a 
source of annoyance on account of the weakness of some 
apparently unimportant part. 

I would advise that when \'ou ^et your clutch, be sure it is fitted 
by a careful and exact machinist who is well acquainted w^ith the 
clutch in baud. Provide solid, substantial foundations, and in 
the case of lar^je friction cut off clutches, use a connecting: bed 
plate for the bearings on each side of it, and when it is erected, 
be sure the shafts are in perfect alii^nment and that they will be 
hel.' there. 

The i^rowth of the friction clutch industry has, like many other 
j^ood tilings, been phenomenal. It is m\' firm belief that there 
has l)een manufactured and put upon the market a larger value 
and <_^reater nunil)er of friction clutches in a single day in this 
year, 19OU, than was produced in the whole year of 1875. 

The <4i"neral introduction and use of electricity has been largely 
res|)on^il)le for the increased demand for first class friction 
clutches. The hic;h speeds at which they arc invariably run in 
electrical [i^eneratini; plants, and the extremely severe duty re- 
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quired of them for this class of work, has brought out the best 
efforts of our mechanics in producing satisfactory running 
clutches. It has been one of the best advertising mediums of 
the friction clutch business, and has, in many instances, shown 
to inquiring minds the advantage of the adoption of friction 
clutches in other channels of work. 

It is an accepted fact that no first class builder of machine 
tools, or of any other machines that need to be stopped and 
started frequently, does not find it to his advantage, as well as 
to his customer's, to use friction clutches to operate the said 
tools or machinery. Compare the ordinary engine lathe, built 
on modern lines, having a good friction clutch pulley counter- 
shaft, with that old annoying arrangement having a jaw-clutch 
pulley countershaft. The slam- bang noise of one of these pests 
when in use in a shop is enough to put the men's nerves on edge, 
to say nothing of the hard labor and skill necessary to operate 
it and the liability of spoiling the work in hand. The trials of 
operating one of these old jaw-clutch devices is enough to make 
one want to send the fellow who had nerve enough to make it, 
to the place where St. Peter sent the man who gave him lessons 
on the bicycle. 

Go a step further and compare the modern friction clutch 
pulley countershaft with the old tight and loose pulley affair with 
its shifting, sluggish, squealing belt, which is continually wearing 
out and breaking down. Note the ease with which the operator 
controls the machine having the friction clutch device. He can 
do more work, better work, with less exertion and less wear and 
tear on the machine and belts. Yet it is not such a long time 
since the manufacturer, and even the operator, thought the old 
jaw-clutch or tight and loose pulley device on a lathe was pretty 
good. The fact is, they did not know of anything better. 

It is human nature to judge by comparisons, and the enlight- 
enment in the use of friction clutch devices, their advantages on 
a lathe counter or any other machine, is the reason of the ever 
increasing demand for the many thousands of friction clutches 
manufactured annually and the enormous increase in the num- 
ber of willing buyers. 
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NEW METHODS OF COMBING COTTON. 
H. G. McKerrow, Boston, Mass. 

The title of this article is not of my own choosing, and I am 
in a sense a volunteer at the eleventh hour. Combing being so 
purely a mechanical process, this title necessarily prescribes 
the more or less minute description of some particular machine, 
and as the machine I am specially interested in this connection 
in, is the new combing machine built by A. MONFORT of Mun- 
chen-Gladbach, Germany, and as this machine is not yet known 
on this side of the water, I venture to place before the Associa- 
tion some facts and particulars concerning it. 

The Monfort comber is essentially an item of evolutionary 
development. It is not an invention, or an inspiration, but a 
carefully nurtured growth. 

The history of cotton machinery during the past century has 
been punctuated at intervals by the production of some epoch 
marking machine, which, while it has had the appearance of be- 
ing the sudden inspiration of genius, has, in reality, been the 
combination of multitudinous steps, and years of patient labor. 
It has been the coming into sight of the slow built reef, and the 
immeasurable degree of unknown individual labor entailed is 
not apparent, in the result. 

One of these epoch marking machines was the revolving flat 
card and the improvements effected in this machine and in its 
work have unquestionably withdrawn attention for many years 
from its twin brother, the comber. 

The five or six well known makes of combers, English and 
American have all been on the Heilman principle, and this with 
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the limitations to which it has been subject, has been accepted 
as the recognized standard. Within the last five years, how- 
ever, there being nothing new in cards further than an occasional 
improvement of details, inventive talent has again been directed 
to the comber and there are now on the market two combers, 
one French and the other German in manufacture, which ap- 
proach the subject from an entirely new mechanical standpoint 
and achieve results, both as to quantity and quality which make 
these machines in their turn, epoch-marking. My friend, Mr. 
E. VV. Atkinson had intended to give you some information, I 
believe, about the Mulhouse comber, but as he has been pre- 
vented from doing this, I ask your attention to a brief descrip- 
tion of the Monfort comber. I shall not attempt to do further 
than give an elemental and cursory account of principles and 
results. The primary object of the Monfort comber is to do 
away with the limitations to which the Heilman is subject, as 
regards the length of staple it is possible to comb. Hitherto, 
long staple stock has alone been capable of successful use in a 
comber and the employment of these machines has consequent- 
ly been limited to mills spinning fine yarns, and using from i}{ 
inch cotton upwards. Below this the revolving flat card has pro- 
duced a sufficiently clean sliver with fairly parallel fibres, and this 
has satisfied the yarn trade, but this does not accomplish a per- 
fect separation of the short and long fibres. It is only by the 
employment of a comber that a perfect yarn, perfect in cleanli- 
ness, evenness and elasticity and strength, can be produced. 
This possibility of perfection is now brought, by the Monfort 
comber, within reach of the coarsest mills, as stock as low as % 
inch in length can be satisfactorily handled. To operate fibres 
of so low a grade it is necessary to be able to regulate at will 
the mechanisms which accomplish the separation of the fibre 
beard fr(nii the lap. In the Monfort comber this is accom- 
plished before passing the comb, and by making the separating 
organs work indej^endently of the combing organs. To attain 
the greatest possible degree of production without damaging 
the fibre or unduly straining the more or less delicate parts of 
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the machine, an ingenious ** tearing off" mechanism is employed, 
which dispenses entirely with the heretofore employed top 
comb. The fibre beards are thus separated from the lap before 
the action of combing takes place and without the employment 
of a top comb. Thus large fibre beards can be drawn from a 
heavy lap, and in addition, these are combed singly and evenly 
on both sides by a number of needles increasing in fineness as 
the process continues. When the lap used is heavy it is very 
difficult to produce a sliver which can be drawn finer and finer 
without an uneven distribution of the fibres. This point is 
achieved in this machine by laying the fibre beards in equal 
distances from each other, forming a web or scale similar in form 
to the shingles on a roof. Thus the web, given such an even 
distribution of its constituent parts, can be drawn before com- 
pression to a perfectly even fleece, which is easily condensed to 
a thin sliver. 

A great advantage is derived from the above mentioned 
abolition of the top comb. It obviates entirely the breaking of 
single fibres. Out of a large number of samples of different 
staples examined under a high power microscope, no broken 
fibres were found either in the combed cotton or in the waste. 
The value of the waste is thus greatly increased, as it can be 
more profitably used again for spinning lower count yarns. 

One of the greatest sources of tribulation to the carder, and 
expense to the mill, in the use of combers, is the breakage of 
needles. In the Monfort machine this is reduced to a minimum 
by a simple arrangement by which the needles are set in backs 
or ribs, which upon the breaking of needles can in a few seconds 
be taken out entire, to be replaced by a new rib of needles. 
The machine is built with two deliveries only, each with a lap 
twelve and three quarters inches wide, and produces from lOO 
to no pounds per day of ten hours, while some of the leading 
hosiery yarn spinners in Saxony are getting as much as 125 
pounds in ten hours, the amount varying according to the num- 
ber and cleanness of the yarn required. 

The machine is generally recommended to be installed in sets. 
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a set consisting of one sliver lap machine, one ribbon lap ma- 
chine, and eight combing machines, the whole occupying a 
space 36^ by 16 feet, and giving an average production of 
5,600 pounds per week. The sliver lap machine is arranged 
for 24 card or drawing frame slivers, and each is provided with 
a stop motion. The ribbon lap machine has six heads or deliv- 
eries. 

The proportion of waste* can be very closely regulated by a 
simple device in the hcadstock and will run from 10 per cent, to 
25 per cent. It is claimed, however, that this waste is more val- 
uable by reason of the non-breaking of fibres and the fact that 
the fibre retains more of the beard for spinning. 

SUMMARY. 

1. Quality is fully as good for coarse as for the finest work. 
I'^ibre-beards arc laid in form of a scale over each other, assur- 
ing a more even web and sliver. Fibre retains more of the 
beard for s{)inning. consequently waste is more valuable. 

2. Waste. No more than from the Heilman, and better in 
(jualit}', cnnUiiniiiL,^ Irss nits and no broken fibres. 

3. rrodiictioti. The IK'ilnian with six deliveries will pro- 
duce 2'j's, j)(uiii(ls for 5S lu)urs, to 300, the highest limit for good 
work. The " Moniort '* has only twc) deliveries and produces 
under the s.inie circiunstances from 600 to 750 pounds. 

4. hloor Space. The Monfort tak<?s 'j\/^ feet by y/2 feet, 
ai^ainst 13'^ leet h\' y\ feet of the Heilman; therefore, about 
one-cjuarter floor space for the production. A full set of eight 
comber--, with one douhler and one ribb(Ui lap machine, gives 
5,000 to 3,(')0(^ p«'niuls week!)' production and takes no more 
than 3^)1^ J 1)\* i^' f<'et tloor sj^ace. 

5. Poiver. Reduced to one-cpiarter. Kach comber is driven 
!:>>• a two-inch l)elt. on a ten-inch pulley, requiring one-half 
horse power onl\'. 

6. Cost of Labor. Reduced to at least one-half. 

7. Repairs. With an\' kind of care, none for years. The 
organs are b;imple antl strong. No spare parts required. Break- 
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age of needles considerably diminished and these can be re- 
placed by a patent arrangement within a few minutes without 
taking any of the machine apart. 

8. This is the only machine which can work to advantage, 
staple down to seven-eights inch in length. 

9. First cost of investment less than any other system. 

The machine is now in extensive use in Europe and in Ger- 
many, and a number of the mills are employing it exclusively 
for the production of extra quality yarns, using short and long 
American staples as well as Egyptian. These are mills which 
have a standard reputation for the quality of their yarns. Other 
mills are combing one inch to i^^^ inch good middling, to strict 
good middling cotton for special hosiery yarns for the Saxony 
hosiery trade. These are very bright white yarns as compared 
with those spun from long staples. I have some sample cops 
of these yarns here, which I shall be glad to submit to your 
examination. 

Some spinners who formerly used i fa i^ich carded cotton for 
their 50-60 warp are now combing i j^,^ to i^^ inch good mid- 
dling and above, with the Monfort machine, and claim that 
their goods look better than they did when made from the 
higher grade stock. In many mills in Germany only one mixing 
of good middling one inch staple is used to spin from 8s to 60s, 
the finer numbers being combed by this machine. 

A very profitable business is being done in Europe by comb- 
ing good middling one inch staple for ids to 40s, the yarn being 
even, and looking brighter than the yarn spun from much 
higher counts. 

In some instances the comber waste itself is passed through 
the machine again and a few slivers mixed in with the other 
combed cotton without apparent detriment to either the spinning 
or the quality. In such cases the percentage of waste has been 
reduced to about 12 per cent. Others are spinning the comber 
waste from this machine back again into 16-2OS warp of good 
even quality. 
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This is sufficient to show what is claimed for this machine, 
and to substantiate the assertion that it is, in its province, as 
much an epoch marking apparatus as the revolving flat cards or 
one of the new looms on the market. 

It brings within the reach of mills spinning medium and coarse 
counts, not only in the North but in the South, possibilities in 
the manufacture of yarns which have hitherto been denied them. 

Combed cotton yarns are no longer an expensive luxury, to 
be indulged in only by fine mills, whose product commands 
prices which will justify the expense ; they are to be obtained 
by the spinner desiring quality in his yarns, whether coarse or 
fine, from low grade stock or high grade stock, and from los 

to 200S. 
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*improvp:d methods of combing corroN. 

E. W. Atkinson, Boston, Mass. 

About two and one-half years ago I had brought to my atten- 
tion a new combing machine made in Germany which had been, 
for several years in its experimental stage, and at that time, in 
1898, had become a practical success in the cotton manufactur- 
ing districts of the Continent. It was, however, little known in 
England or the United States. 

The machine was at once so unique in its design and such a 
marked further development of the Heilman principle of comb- 
ing, that it had created a great interest in the cotton combing 
industry of the Continent. Its creation and development had 
been accomplished by the united efforts of its inventor, Mr. 
Charles Gegauff, and the large works of the Societe Alsa- 
cienne de Constructions Mecaniques, both of Mulhouse. 

Since the invention of the original Heilman comber, years 
ago, and its practical development by English machinists, there 
have been a great number of new inventions in combing brought 
forth, all of which have differed radically in principle from the 
Heilman comber. While appearing well in theory, they have 
all failed in actual practice and have, after considerable trial, 
been finally abandoned in favor of the original Heilman machine. 

The Gegauff machine, while being radically different in design 
and construction from any Heilman comber yet produced, still 

♦ The manuscript for this paper was received after the adjournment and could not 
be presented at the sessson, and therefore is inserted with this explanation. 

— Secretary. 
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FlGURK 2. 



A represents the lap. 



B 


" Feed Roll. 


CC 


" Nippers. 


D 


' " Circular' Comb. 


E 


* " Top Comb. 


FF 


" Detaching Rolls. 



No.2 shows the feed stopped, the nippers closed and the cir- 
cular comb acting. 

No. 3 shows the nippers open, the top comb down and the 
detaching commenced. 

It will be noticed that the axis of the circular comb is sta- 
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led, 
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comb upon it, with many more rows of needles than is possible 
upon any other machine. 

2nd. When the top comb falls the beard is free from the 
cylinder, and the top comb falls clear through it. On the Heil- 
man machine it has to stop before the end of the needles reach 
the segments, and thus there are always some fibres in the tail 
on the Heilman comber that do not pass through the top comb 
or get properly cleaned. 

3rd. Moreover, the top comb does not have to wait before 
falling. As a matter of fact, it falls through the fibres as near 
to the front end on the German comber as it docs to the tail end 
on the Heilman machine ; thus the fibres are in large propor- 
tion actually double combed, first by the cylinder and then by 
the top comb. 

4th. The above described arrangement enables the use of an 
extremely heavy lap, 2,000 grains per yard, or 6j4 times as 
heavy as can be used on any Heilman machine. 
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5th. Mr. Gegauff maintains, and with correctness, that in 
any machine which is capable of handling it, the heavier the lap 
the better will be the combing, as the weight and thickness of 
the lap is in itself a great advantage in the combing process. 
This is really one of the most interesting points developed upon 
this con?ber. 

No doubt every one familiar with cotton has many times no- 
ticed that when he desires to get a correct and clean staple of a 
sample in the usual manner, the thicker the bunch of cotton 
held between the thumb and finger in one hand, the cleaner will 
be the staple drawn from it by the other hand. This is due to the 
natural combing of the small amount of staple drawn off by the 
one hand from the thick mass of cotton in the other, and this 
combing is produced by the rubbing of one fibre against its 
several neighbors. This idea is put into practice in the Gegauff 
comber, the lap being of such a heavy weight and so firmly held 
when the detaching takes place, that there is a very large amount 
of what may be termed the natural combing of the detached 
web done by the fibres of the lap itself. 

The impurities thus left behind in the front portion of the lap 
come forward on the next feed motion, and are most thoroughly 
combed out by the great number of rows of needles in the cir- 
cular comb. 

6tli. A further [;reat advantage of no little moment, is the 
fact that tlic arrangement of this comber permits the detaching 
rolls tlicmsclvcs to be made with a slighly spiral fluting (an im- 
possibility on the Ilcilman comber). This enables a very wide 
lap to be worked with success, inasmuch as by this means there 
is at any one time only a portion of the web being actually de- 
tached. On the I leilman comber it all has to be detached at 
once, the HutiuL; being necessarily straight, and this makes the 
use of very heavy weij^^hts on the detaching rolls unavoidable: 
also as the diameter of the detaching roller is limited by the 
length of the staple of cotton, it has always been a great diffi- 
culty on the Hcilman machine to work the wider laps up to loj^ 
and 1 1 inches, because no detaching roller could be found that 
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would stand the strain of the weighting without deflection. 
There have been many make-shifts to get over this point on 
the Heilman comber, and none know the weaknesses of these 
as well as the machine makers themselves. 

On the Gegauff machine, owing to the spiral fluting, there is 
only one point of the web being acted upon at a given moment 
as stated above ; therefore, only comparatively light weights are 
needed at the ends of the roller, which can be made also of a 
very small diameter. 

7th. A further advantage of this detaching roll, and one of 
great importance, is the manner in which it lays the web on the 
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Figure 5. 




Figure 6. 
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apron. It does this in such a way that the piecing is absolutely 
even and the usual breaking-back when coming out of the can 
is avoided. 

Figures 5 and 6 show the detaching rolls in plan and eleva- 
tion. By referring to the plan you will note the manner in 
which the web is laid upon the apron, so that when the same is 
condensed into the trumpet to go into the coiler, the even result 
will be readily seen without further explanation. 

8th. Owing to the fact that the nippers are not opened until 
the oscillating motion away from the circular comb toward 
the detaching rollers has taken place, it will at once be seen that 
it is absolutely impossible for any long fiber to be carried around 
with the circular comb and be taken off in the noil, and one of 
the very marked characteristics of the working of this machine 
is the entire absence of long fibers in the noil. 

Such in brief is the general description of the Gegauff comber. 
The advantages claimed for it by its makers and inventor are as 
follows : 

A saving of two-thirds, at least, in floor space per pound of 

sliver ])r()(luccd. 

A saving in labor, as one hand will mind as many of these 
combers as she will of the Heilman. 

Lart^je ])rocluct per machine ; for instance, Egyptian 500 
pounds per week and other qualities accordingly. 

Abilit)' to comb the shorter staples of cotton with success. 

More perfect conibin^^ with a minimum of noil. 

Less preparator}' niachiner)' needed ; for instance, one set of 
]:)rej)arat()r\' machines are required for eight Heilman combers, 
]:)roclucinL4 2400 ])oun(ls per week. One set of the same machines 
suflices to feed twelve (legauff combers, producing 6000 pounds 
per week. 

Xo breaking back of the sliver when leaving the can after 
ccHiibing. 

No breakage of the sliver on the sliver plate in dog-da\' 
weather (there being no such plate). 
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Such being the advantages claimed, it remains for practical 
manufacturers to determine whether or not they are justified. 
Such radical departures from existing and well established 
practices are naturally looked upon with some doubt by conser- 
vative people, who always demand full practical proof of the 
facts before a general adoption of the principles involved. 

It is not my purpose in presenting this paper to endorse all 
the claims made for this machine, or to misuse the privileges 
of the Cotton Manufacturers' Association as a means of adver- 
tising. The various styles and makes of machinery must always 
speak for themselves, and will be adopted or rejected according 
to their actual merits. There has been, however, such a large 
number of these combers brought into the country during the 
past year as to create no little interest in the machine by manu- 
facturers. 

A brief outline of the machine I have endeavored to incorpo- 
rate in this paper, and in conclusion I would most strongly rec- 
ommend the careful perusal of Professor JOHANNSEN'S detailed 
treatise on the theory of cotton combing to which I have 
referred. 
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FIFTH SESSION. 



THrRSDAV KV1:NIN(;, OCTOBKR i8, 1900. 



The Association met in the banquet hall of the Arlington 
Hotel at 8 1*. M., Trcsident TlioMl'SON in the chair. 

The SK( RKTARV. Mr. President, the first paper this evening 
is The Development of Textile Patterns in Former Centuries, 
by Professor Pai I. ScilUL/E, Director of the Royal Textile 
Museum of Crcteld, (lermany. 
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THK DKVEr.OPMEXr OF rEXTILK PAITERNS IN FORMER 

CENTURIES. 

Prof. Paul Scmuij^k, Director of the Royal Textile Museum at 

Crefeld, Germany. 

A German proverb says : " Klcidcr machen Leutc," which is 
equivalent to the Knglish : *' Fine feathers make fine birds ". An- 
other proverb runs: **VVe receive a man according to his dress, 
and dismiss him according to his intellect". yXccordingly we find 
that it is a first principle in human nature to take special care as 
regards the attiring of the human body. Savages only make a 
modest attempt by tattooing their bodies, while the civilized 
nations of all ages and countries have made an art of dressing 
themselves in splendid and rich costumes. This endeavor gave 
birth to an industry, which up to our days has contributed in 
no slight degree to the prosperity of many towns and countries. 
I mean textile industry. 

It is not my purpose to read a lecture upon the history and 
development of art and industry; my particular object is to give 
a very general summary of the evolution of textile design from 
the earliest times, and to show how many interesting details can 
be supplied by such an apparently insignificant subject as that 
of woven designs. 

With regard to the period at which our investigations should 
commence, it might be considered that the art of usefully apply- 
ing such perishable materials as the fragments of flax, the wool 
of sheep and the fine thread spun by the silkworm, dates from 
no very distant time ; but that is a great mistake. We should 
be wrong in dating the birth of the textile industry at the com- 
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Fi(;uKK I. 



First there are the buds and flowers of the lotus and papyrus 
plants, which were the symbol of the nourishment of the body 
and mind. Then the dung beetle or "scarabeus". This insect 
has the remarkable habit of laying its eggs in excrement, with 
which it envelopes the eg^, forming a little ball. The beetle 
draws this ball after it with its hind legs until the surface hardens. 
The ball, containing the embryo of a new life, which the heat of 
the sun will awaken, was to the Egyptians symbolical of the 
globe, out of which new life would spring, and resembled on a 
very much smaller scale the work of the Creator. 

The ancient Egyptians being sun worshippers, their most 
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sacred figure was the disc of the sun, mounting the sky on eagle 
wings. The Uraus serpent was the symbol of sovereignty in 
command over life and death. Besides these many animals 
were sacred. 

Another ancient state possessing culture was that of Assyria. 
The territory between the great rivers Euphrates and Tigris was 
in early times the home of extensive industrial art. The Bible 
mentions the magnificence of old Babylon. Its circumference is 
said to have been about 40 miles. 

In the ruins of great Assyrian buildings were found plates 
made of alabaster which were used for covering the walls. The 
prowess of the kings was chiselled into those plates. They give 
us plenty of clues to a textile industry ; thus we are able to 
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ascertain perfectly well the manner in which the Assyrians made 
patterns for dresses, carpets and antipendiums. 

On these plates [Fig. 2] the Assyrians are represented as being 
dressed in long loose gowns with fringes, and embroidered to 
represent beasts fighting, fantastic forms of animals, bodies of 
lions with human heads and wings, human bodies with wings 
and birds* heads. 

A drawing shows us a piece of the dress of an Assyrian king 
when sitting upon his throne. In the circles surrounded with 
palmettos and pomegranates, the tree of life is standing, above 
which is the disc of the sun with eagle wings. The figures are 
kings and priests, and those with wings are cherubim with 
human and eagle heads. The lions with wings probably repre- 
sent subordinate gods. 

A very characteristic ornament was the Holy tree, the tree of 
life, which bears fruit like pomegranates. The pomegranate 
plays a large part in the symbolism of many heathen as well as 
in the Christian religions. In ancient times it was the symbol 
of love. Jupiter makes the bridal Juno taste of pomegranates. 
Leah wanted to buy the love of Jacob, who loved Rachel better 
than her, with love-apples, the smell of which animates love. 
And lastly the apple was the forbidden fruit of Paradise. 

The Bible makes mention of weavings of an Assyrian char- 
acter. Moses says of the makers of the ten large tapestries 
of the tabernacle which were ornamented with cherubim, **Them 
hath God filled with wisdom of heart to work all manner of work, 
of the engraver and of the cunning workman and of the em- 
broiderer in blue and in purple, in scarlet and in fine linen, and of 
the weaver." (Exodus xxxv, 35.) 

About the official dress made for Aaron, Moses says: " And 
they did beat the gold into thin plates and cut it into wires to 
work it in the blue, and in the purple, and in the scarlet, and in 
the fine linen with cunning work. And they made upon the 
hems of the robe pomegranates of blue and purple and scarlet 
and twined linen.'* (Exodus xxxix, 3, 24.) 

A third great state of ancient culture in the far east of Asia 
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Fkjurk 3. 



We also find a number of fantastically shaped animals, of 
which the dragon is a frequent figure ; a marvellous creature, 
with the head of a chameleon, the horns of a stag, the claws of 
an eagle, and the tail of a serpent. 

This dragon is the symbol of supreme wisdom. Its empire is 
all space, above the mountain tops, among the clouds and also 
in the underground depths, in the air and in the water. The 
dragon is the martial device of the emperor and of the senior 
princes, possessing in this case five toes. The dragon of the 
junior princes, not being so important, has four toes, and that 
of the mandarins, only three. 




Figure 4. 



The device of the empress is the Phoenix, a bird with a pea- 
cock's tail, and a head covered with protuberances. It symbol- 
izes a long and happy life. 
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Kkurf 5. 



The Chinese horse or *' Khilin " has the body of a stag, the 
horns and tail of an ox and horses' hoofs. This marvellous 
creature appears in Assyrian art as an unicorn, and it may be 
traced up to the 13th and 14th centuries. 

After considering the textile industry of the three oldest civ- 
ilized nations in Asia and Africa, we turn to Europe and give 
our attention to the nation which laid the foundation of Euro- 
pean culture, that is the Greek nation. 

Until 1879 we are only able to draw conclusions as to the 
designs on Grecian stufTs from the decorations of old buildings 
and old potsherds. Grecian authors give a good deal of infor- 
mation upon the designs of these stuffs. Excavations made in 
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perfection of the Grecian textile industry. The patterns are 
woven in tapestry style. The design represents ducks with 
raised wings and heads. Other different fragments were found 
in the same place. 

As these preserved fragments of the Ancient Greek weavers' 
craft are of the greatest value to enquirers, so numerous literary 
references convince us of the cleverness of the Greek figure 
weavers. It is impossible to quote all the relative passages, but 
it may be sufficient to mention two of them. 

Ovid, in his metamorphosis says of Arachne : *' It was pleasant 
to observe Arachne winding the wool and curling and twisting it 
into fine thread." She contended with Pallas Athene in a trial of 
their skill in weaving. Pallas wove the castle of the Cecrops, 
standing on the rock of Mars, and of the quarrel concerning the 
name of the country. Twelve immortals are seated on their 
thrones in austere solemnity with Jupiter in their midst. Nep- 
tune, the sea god, alone, is standing, and with his trident he 
strikes the unhewn rock from which the salt water gushes forth. 
Pallas Athene is shown, furnished with the defending JEgis and 
having on her head a helmet, and in her hand a pointed lance. 
At the place where the lance has pierced the ground, a green 
olive tree bearing berries is sprouting. The work is surrounded 
by a garland. The gods look at it with astonishment. 

It is very interesting to compare this woven picture described 
by Ovid with the splendid sculptured work executed by the 
celebrated Greek sculptor Phidias for the frontispiece of the 
Parthenon, the temple of the goddess Athene, on the Acropolis. 




Fkiure 7. 
The British nation is fortunate enough to possess in the far- 
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Figure 8. 



This embroidery is very interesting because we find among 
the stuffs of the 13th century a design very similar to this. 

What weavings of Roman origin have been preserved, date 
from the time of the Roman Emperors. 
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Fi(;rKK 9. 



A very rare little piece of silk, perhaps belonging to the time 
before Christ, is preserved in the church of Valeria in Sittcn, 
Switzerland. The design shows a female figure sitting on the 
back of a sea dog, and under the latter an akanthus stalk. This 
piece of silk from Sitten, the Grecian fragments, already men- 
tioned as being found in Southern Russia and perhaps two or 
three other little remnants in various museums, are probably 
the only known remains of figured textile products of the time 
before Christ. 

To arrive at the j^lace where probably the oldest weavings of 
the Christian Era were produced, we must again return to the 
country which has shown itself so well able to preserve the 
treasures entrusted to it, I mean Egypt. In Sakkarah and 
Alkmun in upper T^gxpt, large cemeteries have been discovered 
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in recent years. The dead bodies, contained in them, were not 
enveloped in strips of linen, as were the Egyptian mummies, 
but weref dressed in the garments they had worn when alive. 
We obtain a complete figure of the costume of this period. But 
we are more interested in learning the materials of which the 
garments are made. There is a coarse thick woolen material, 
which was used not only for winter clothing, but also, when 
steeped in water, for cooling the wine vessels in summer. But 
our greatest interest will be excited by the woven strips used 
for the decoration of garments, and by the round and square 
pieces of cloth which were signs of rank. 




Figure io. 
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These articles were woven in tapestry style with many colored 
threads in wool. This medallion represents perhaps the history 
of Joseph in Egypt. Another one 




FkJLRE II. 



shows Abraham intending to sacrifice his son Isaac. 

Not only were woolen fabrics found in excavating these tombs, 
but also silk materials. 
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Fi(;l'rk 12. 



We find small designs not larger than the size of a pea, com- 
posed of little diamonds, hearts, spades and clubs. 

Fkjure 13. 

Also large ornamental circles with horsemen or dancing girls 
in their centres. 

At present it is hardly possible to say positively whether these 
fabrics were manufactured in Persia, or whether they were woven 
in Alexandria, Antioch or Byzantium. Similarly, we are not 
able at present to determine the age of these fabrics. At all events, 
we have reason for supposing them to be some of the oldest pre- 
served woven products of the Christian Era, belonging to the 
time between the 3rd and the 8th centuries. 

Now let us consider the Persian woven designs. At the time 
when the Romans were losing more and more of their indepen- 
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Fi-.iKb I ;. 



: ::'.v cr.orvatiiii:; results of their social life and the 
:i:'.crs. and when from these causes the Roman 
.\..- :^;-:on:n^ to its ruin, the Persian PLmpire in 
• ^".^ /.-.^ a new civilization upon the ruins of a cul- 
^ .: '0 b\ . In the year 226 B. C. Axtaxerxes I, 
:... ^ Avip.ment of all Central Asia; he founded 
:>.. S.vS<a:v.J.e< who reigned in Persia 426 years. 
v::^.oo ^M IVi^-a was Khosrev Anushrev (531-579). 
\;:i Cvvnnicrce. industry and weaving of a high 
:i<he\:. Sv^nie original tabrics kept till the present 
day as coverings for relics, prove the great perfection of this 
Persian textile in^iiistiy. 

Now let us analyze the iicsi^fis upon the so-called Sassanide 
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weavings. We mostly find large circles standing in rows one 
upon the other. The points of contact are covered with roses, 
smaller circles and polygons. This is a very characteristic de- 
sign, and one which occurs in Persian and Byzantine fabrics of 
the 4th up to the I2th and 13th centuries. 

In the church of St. Servatius in Maestricht, there is exhibited 
a small collection of fabrics of the middle ages. 




Figure 14. 



Amongst them is a very brilliant specimen of Persian weaving 
skill. A broad circle, decorated florally, incloses two Persian kings 
on horseback hunting lions. Hunting scenes very often appear 
on Eastern fabrics, because the Orientals are great sportsmen, 
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-"..::.-- ./ .:. ' ,; : At In tvj beginning of its develop- 
- -.-: r. - *: '. - - ' ;■ Or >t An art \va> a hybrid offspring of 
: . -..:.- * : : Acst-jrn nAt-n. which ruled over Byzan- 
: . '- .- : : . A^ a:\' r.i:L< -.ib'/.j^ated by the Romans. 

V» :: :h. c ^nr^n: :: the Krr.peror Justinian (527-560) a 

.. :' A- -^A .:. 'a:c.:. Ani an independent creation of a 
'. . -:. \ ". '. ^ ..-::n:;.nt :i the Emperor Justinian was the 
: ' ' :. ■. :. : '. : "/.v 1>\ . Ant'ne Empire, as well in art as in 
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: ■^. ;.: -^ ^ . ..: . -^ -:..:. ::^ nv>P««Iios. etc.. of the latter, 
t:';^> :r.. '^ • • . •*...:. ■ :'^ -p\ndiil silk i^oods, is particu- 

'..\:*.\- :\ :v...' 'n.. . '^ :.' a :'^ • t :p.o silkworm in Europe can- 

p.v : Iv ::a.a. ■ A ;/\ ..:•.: :a.a:"i :a.. lA-i^n oi Justinian. Before 
this tiuK^ f'.v - '. -N A. I- 'tirA- itAvi !:\ :n India and China, in which 
countric> it- -a'waa.cia^'a. w a- L:A.v;'vU\i a< a i^reat secret, and the 
export ot" the o^;;s of the n^>l^. w a< attended with severe penalties. 
The Ici^end. runs, that t\\v» monk< convexed in their hollowed 
pilgrim staves some oi;l;s ^'i the silk moth and seed of the mul- 
berry tree, so important for its nourishment, when returning 
from a pilgrima<;e from the distant China in 555. 
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Fi(;i;re 14A. 



The illustration shows one of the six large wall paintings 
of the Royal Textile Museum at Crefeld. Justinian and his 
spouse, Theodora, on the throne. Monks pour out of their 
hollowed pilgrim staves the eggs of the silk moth. 

These were the germs from which an industry was to be 
evolved, to which Europe owes a large part of its present 
opulence. 

Justinian was able to appreciate the great importance of silk 
weaving and silk industry. He brought into his own manufac- 
tories silk weavers from those countries which were distinguished 
by their textile skill, or which were in competition with him. 
We know that the Persian kings of the family of the Sassanides 
established silk manufactories in the same manner as Justinian. 
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They paid great attention to the silk trade, rightly valuing their 
favorable geographical situation, which placed them midway 
between the Orient and the Occident. For this reason, Justinian 
engaged first-rate Persian weavers for his imperial factories. 

It followed as a matter of course that these weavers did not 
immediately resign their own tastes, and thus we find, especially 
in the earlier part of this period, great similarity between the 
Byzantine and Persian drawings. 

In the treasury of the church at Maestricht there is kept a 
piece of stuff which belonged to the garment of St. Servatu'S, 
the patron of this church in which he was buried. 




FiciKi: IS. 
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The figured part of this design is also surrounded by con- 
nected circles having a diameter of a quarter of a yard. Within 
the circle two brothers stand upon a doric column, perhaps 
Romulus and Remus, or the two Dioscurii, Castor and Pollux. 
On each side of the column a bull is being sacrificed. Two 
angels pour out the libation. 

Another celebrated fabric is preserved amongst the treasures 
of the Aix-la-Chapclle Cathedral. 
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Figure i6. 

Here also we see large connected circles with diameters of 
over half a yard. The figured center, a team of four horses, is 
sure to relate to the chariot races, which were so popular at the 
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time of Justinian, that the two great political parties of Byzantium 
used to wear the colors of the charioteers. Hence the name of 
the parties " blue and green." 

A scene very often represented in designs of the 7th and 8th 
centuries is that of a man fighting with a lion. 




Fn;uRK 17. 



It may be the light of Hercules with the Nemean lion, or 
Samson strangling the lion, or finally the struggle of Christian 
martyrs with wild beasts in the Roman Amphitheatre. 

It is not possible here to describe all the woven pieces made 
under the influence of Byzantine art up to the 13th century. It 
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may be stated that most of the designs were composed of ani- 
mals facing one another, and often surrounded by graceful 
ornament. All possible varieties of animals were made use of. 
In old inventories of churches we find mentioned the chasuble 
with lions, the eagle dress, the chasuble with elephants. 

An interesting brocade with lions and reptiles is preserved in 
the South Kensington Museum in London. 




Figure i8. 



The late Dr. F. BoCK of Aix-la-Chapelle, one of the best 
known connoisseurs of ancient textiles, says in his book: •' Die 
liturgischen Gewaender des Mittelalters," with reference to this 



■aKuri: 



If ^ Orisc5xx art t3K ronl lion of the tribe of Juda 

:izr 5arr>:^ir. v^kli k mdoobtetL then in this design 

9zr Srornr -« iojc be Lord aad Commander of the whole crea- 

niOL za»i ± Y :<£>i be possSbue to nnd a reference in this design 

i: ±»£ ?^s : * 73>:^ -vtj: «ta& across se rpe n t s and salamanders." 

A c:ce ir::^: lir^ eagxs ss p re iscned in Brixen Cathedral in 




FlOlRE 19. 

On a red satin ground we see large eagles in a dark greenish 
black color. The actual size of the eagles in the pattern taken 
from one wing to the other is 20 inches. 
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A most interesting pattern is to be seen on the splendid silk 
stuff in which the bones of Charlemagne were enveloped in the 
Aix-la-Chapelle Cathedral. 




FiciRE 20. 



The ground color is red, the elephants and ornaments, white, 
yellow, green and blue. The diameter of the circle is 32 inches. 

Another interesting silk pattern preserved in the Royal Tex- 
tile Museum at Crefeld shows large lions. 
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Fl'.lKK 20 \. 



Vhc tircok inscription between the two lions says: "In the 
i\ i-n oi Hasi'.cios and Constantinos, our Christian Governors." 
1 iioo lifcck Knipcrors ruled in Hyzantium from 976-1025-1028. 
JHsiiics these fabrics bearing the large designs, several rem- 
nant< oi materials are preserved which show smaller patterns of 
geometrical CL>nstruction. There are pieces of small octagons, 
roses and little cr«.>sses and such like. The quarrels of the 
image worshippers and image breakers in the 8th century, per- 
Iiaps had their influence upon figured textile designs; even art 
was outlawed, being ct)nsidered an accomplice of idolatry. Hut 
this is a matter I lea\ e to others. 

Remains ha\'e been preserved of another class of silk goods 
which have their interest from a technical point of view. 
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P'KiURE 2 1. 



Owing to the method employed in binding the warp and the 
weft, the finely drawn designs, composed only of outlines, 
merely appear as though engraved upon the shiny satin surface. 
It is very probable that these fabrics are also examples of 
Byzantine textile art. The period at which they were produced 
is determined by the places where they were discovered, and by 
the traditions attached to them. In the cathedral of Xanten 
near the lower Rhine, a yellow chasuble of St. Bernard is 
shown. In the Royal Textile Museum at Crefeld is exhibited 
a piece of the garment in which Emperor Otho the Great (936- 
973) was buried. 




- Thecotisideration of textile destgn subsequent to the decay 
of Byzantine art brings us to the art oi theMohamedaiis. With 
the spread of Islamism, a great revolution of culture took place* 
Owing to the rapid propagation ol Mahomet's doctrines, his 
adherents, within lOo years after his death* that means to say iti 
the 8th centurj't had obtained a footing eastwardly as far as the 
banks of Ganges, and westward iy over all the norlheni part of 
Africa, as Well as in Sicily and in ^aunny Spain, The Arabians 
transported into their newly conquered duminions, not only their 
Creed, but also their culture and science. In Spain splendid 
palaces arose, all the pomp and luxury of the Orient expanded, 
and industry and conmierce reached a height never before 
attained. _ 

In the same manner as in Spain, the Arabs exercised their 
industrial and artistic skill in the sea girt Etnean Isiland of Sicily, 
This grand era of textile industry did not commence until aft^r j 
the conquest of Sicily by the Normans. It bears the name at3 
the present day of the Saracenic-Sicilian epoch of textile art^j 
and a large number of splendid examples of this 
preserved in our churches and museums. 

The Normans, in quest of booty and territory took possession 
of Sicily in the nth century. After settling there, their kings 
conceived the idea of augmenting their power by developing the 
resources of the country. This idea was fully carried out by 
the best of the Norman Regents, Roger II. He knew how to 
encourage the rearing of silkworms and the manufacture of silk, 
which was carried on in Sicily by Saracenic weavers. Of great 
importance to the development of silk manufacture in this coun- 
try was King Roger's campaign to Albania, the present Greece. 
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Kl(;iRK 2 I A. 



His return from this campaign is represented in the second 
wall painting in the Royal Textile Museum at Crefeld. In the 
midst King Roger II and his spouse, at the right the magistrate 
of Palermo, at the left Norman warriors bringing from the ships 
splendid silk goods with Byzantine patterns. King Roger 
led away captives all the men and women proficient in 
the arts of weaving and spinning from Athens, Thebes and 
Corinth. He built dwellings for these men and compelled them 
to weave for him and improve the silk industry (c. 1114). In 
order to insure the prosperity of the latter, it was declared to 
be a royal monopoly. Mulberry trees were cultivated in all 
parts of Sicily, silkworms were imported and reared with great 
perseverance to obtain raw silk. An interesting royal silk 
factory was established at Palermo. This factory, the so-called 
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Hotel dc Tiraz was in the Royal Palace and owed its foundation 
to the Kelby Amurs, who ruled Sicily as vassals of the Fatimis 
in the 9th and lOth centuries. 

A writer of the 12th century, Hugo Falcandus draws the 
following picture of it in his description of Palermo. ** It is 
impossible to pass over with silence the celebrated workshop 
adjoining the palace in which silk is spun into different colored 
threads, and these threads combined to form fabrics of several 
varieties. Fabrics are ornamented with a circular design, 
requiring for this reason great skill and a high price. There 
are also numerous ornamental patterns of various kinds and 
colors woven in gold and silk threads. In this class of goods 
the beautiful effect of the design is often illuminated by the 
brilliant flashing of precious stones." Under King Roger's 
supervision the Hotel de Tiraz maintained its special character 
and excellence of work. A silk manufactory soon sprang up 
from the Hotel de Tiraz which not only answered King Roger's 
expectations with respect to the increased prosperity of his 
country, but also had its influence upon the whole of Italy, as 
the industry got a footing there also, and laid the foundation of 
the opulence imd power which was to accrue to the towns of 
Central and Northern Ital\\ 

Let us now examine the designs upon these fabrics made at 
Palermo b}- the Saracenic and Greek weavers. 
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P'l(;i'RE 2 2. 



We find that they used the same patterns as in their native 
countries, symbolical animals enclosed in large or small circles 
in contact with one another or by polygons, just as in the 
Byzantine work. 

In the Royal Textile Museum at Crefeld, there is preserved 
a little fragment of the stola in which the remains of King 
Roger II were enveloped in his tomb at Cephalo near Palermo. 




Fr-.VkK 2' 



Otinr samples of this period bearing more distinctly the 
character of Saracenic fabrics, are the following. 
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Fir.L'RE 24. 



The designs upon them are composed of stripes of different 
colors, red, green, blue and white with ornaments of gold threads. 
In the stripes we often see Arabian inscriptions. A rare fabric, 
which came from the church of St. Mary at Danzig, shows an 
Arabian inscription *' assultan alalim " which means **The wise 
Sultan." 

At Ratisbon are two chasubles which the German Emperor 
Henry VI presented to the Ratisbon Cathedral. He inherited 
Sicily by his wife Constance, the heiress of the Norman crown. 
With this Emperor the vestments of the Norman kings, manu- 
factured in the Hotel de Tiraz and bearing Latin and Arabian 
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inscriptions passed into the possession of the German Imperial 
family, and until 1794 were the official robes of the Emperors 
of the Holy Roman Empire of the German nation. The designs 
upon the two chasubles at Ratisbon are also striped in the same 
way as those already described. 

The Arabian inscriptions on these fabrics are very important. 
One of them means ** Glory, victory and long life." The other 
proves without doubt the origin and age of these materials. It 
runs : ** This holiday garment was made by Master Abdul Aziz 
in his factory for William II." This was a Norman king reign- 
ing from 1 1 66- 1 189. 

Apart from royal robes, the most handsome materials were 
used to make dresses of honor, which Mahommedan princes 
were pleased to bestow on those who had succeeded in winning 
their royal approbation. A welcome ambassador, the bringer 
of good news, a Court favorite, a servant who had done some- 
thing (or nothing) that pleased his master, would be rewarded, 
the robe being appropriate to the rank of the person to be thus 
distinguished. To give the wrong dress would be like bestowing 
the order of St. Michael and St. George on an Indian officer or 
the C. I. E. (Commander of Indian Empire) on an Australian. 

The ornamental use of letters is a characteristic of Islam art. 
Mahomet in his intense eagerness to suppress the worship and 
making of idols has repeatedly pronounced in the Koran a strict 
prohibition against making any representations of created beings. 
He considered such acts to be an encroachment upon God*s 
omnipotence. According to the words of the prophet the 
creations of unbelievers in this world will mount upon their 
backs in the day of judgment with horrible forms and distorted 
faces, and the unbelievers will be forced to bear this horrible 
burden forever. 

To compensate for the loss of figured patterns, the skilful 
Mussulman took a very sensible course in conveying with the 
assistance of his letters, so well capable of this treatment, the 
ideas expressed in other styles by allegories and symbols. Thus 
we find the walls of the mosques and palaces richly decorated 
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with sentences from the Koran and holy books ; their woven 
goods also show the employment of letters in their designs. 
However, the subtle expounders of the Koran soon found a 
means of evading the strict letter of the law, and admitted a 
more lenient interpretation of it. After this only naturalistic 
imitation of living creatures were considered unlawful, whilst a 
conventional treatment which nearly represented the genus of 
the creature, as well as fantastic forms, which owed their origin 
to the inventive minds of the Orientals, were permitted. The 
employment of Christians to weave such unorthodox designs as 
beasts and even human beings, however, was in itself a salve to 
the Muslim conscience; for the Christian weaver, and not the 
Mahometan weaver might be expected to receive the punish- 
ment. Similarly the prohibition against the wearing of silk- 
dresses (which Mahomet considered should only be worn in 
Heaven) was held not to extend to the use of silk fabrics with a 
linen warp, and the prohibition against the drinking of wine is 
today not referred to the drinking of champagne, because 
Mahomet who did not yet know this noble drink, was unable 
to forbid it. 

In the textile fabrics made by the Moors in Spain, we can see 
abundant evidence of their strict avoidance of figure subjects. 

Fi(;uRE 25. 

The Arabs, with their peculiar capacity for mathematics, pre- 
ferred geometrical designs and such composed only by orna- 
ments. We learn from various writers how important Moorish 
manufacture in Spain was from the loth to the i Sth century. The 
towns of Almeria, Granada, Cordova and Seville were particularly 
famous for their productions. In Seville 60,000 looms were said 
to have been active, whilst in another district nearly 3,000 local- 
ities were engaged in the art of weaving. 

The combined work of the Greek weavers, transported to 
Palermo by Roger, and of the Saracens introduces a new style of 
textile designs, which by the skillful combination of graceful line 
and floral ornament with figure drawing, appreciated from the 
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Figure 25. 



earliest times by Oriental taste, form the most interesting and 
attractive textile products of all ages. 

Elegantly drawn tendrils form the ground work over which 
move slender and lithe limbed animals. A loving adherence to 
nature gives great vivacity to all the figures. Human figures 
are plentifully interspersed ; men, and more often maidens, 
hunting animals are enclosed in characteristic surroundings, such 
as castles, shells and nets, like the bewitched princess in the 
contemporary fairy tales of the Arabian Nights. 
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Figure 26. 



It is interesting to learn that these designs often have a sym- 
bolical meaning. For instance a lion seizing a duck pursued 
by an eagle, means that the possessor of this garment was valiant 
enough to snatch the booty from the claws of the eagle ; the 
eagle signifying luck and riches, the lion power and government. 
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From a pattern upon a piece of silk of the 13th century, show- 
ing a lion and a hoopoe, it may be inferred that the fabric 
belonged to the robe of a strong and wise sovereign, since the 
hoopoe signifies wisdom. Moreover the little inscription in the 
narrow border of the stuff says : ** The Wise Sultan ". 
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Fkjure 28. 



Another design shows a woman catching a hare with a net 
and holding by a chain or cord a hound and spotted cheetah. 
Beneath this we see a woman with an eagle. From Arabian 
symbolism we learn that the catching of the hare signifies 
opulence and marriage. To dream of riding on an eagle's back 
foretells riches, and if a person should see a woman carried on 
an eagle's back, he will eventually arrive at government. 

Another design of that period, often used nowadays in modern 
fabrics for chasubles, etc., in Catholic churches is the following: 



4^.r 
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1 -*.-,-- I;-:-.:'.. : ■.\::h chains and tiirnin;^ their heads to 
H-.ii. •.::. /:::vl'. ■ :\ .-. :: wltv :^:«n:nd. surrounded by large con- 
nect*. <; ;ir;v.i^.. :>. 1 )c v. g:-p> and sunbeams fall from the disc 
<•! tile s/.n v.r.icl: :s jviitially iriduen by clouds where two eagles 
are -ittin-. In t'n:< j)attern the stag is supposed to be the 
s\ inbnl ijI the Iranian S(»u! weary of life and yearning for the 
deliver)- fr«>m its m«Mtal body, therefore looking Heavenwards. 
W'e shall not be mistaken if we tind in this interesting design a 
reference to the beautiful words of the 42nd Psalm: "As the 
hart pantcth after the water brooks, so panteth my soul after 
Thee, O God!" 
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We are thus able to discover a great number of interesting 
scenes. 




Fkjure 30. 



In another a lion steps from the winged disc of the sun hold- 
ing in its claws a little animal. Another design 




Figure 31. 



shows a fountain, the structure being decorated with dragoon 
heads from which hang scoops. Two girls carrying hares stand 
at the side of the fountain. Hounds and cheetahs lap the water 
flowing from the basin. 
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P'i(;rKK 32. 



Lastly may be mentioned an interesting design woven in gold 
threads in which we see alternate repetitions of stars and a 
twisted ribbon bearing an Arabian inscription above which a 
pigeon is flying underneath a large crown. 

But let us pursue the advancement of weaving in Europe. 
Whilst at the Hotel de Tiraz at Palermo, those splendid silk 
fabrics with gold thread designs, those magnificent velvets and 
embroideries, bearing precious stones in gold settings, were 
being manufactured, we see at the end of the 13th century the 
tov/ns of Italy enter into competition with Palermo, and thus, 
especially as regards those towns in the north of Italy rise to 
great power and affluence. 
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They would take a group of animals at random, surround it 
with secondary ornamental work, and add to this examples of 
their own style of ornament. Thus we see animals and plants 
mingled together with fantastic forms, cartouches, escutcheons, 
crowns, castles, fences, fluttering ribbons and so forth. 

In some cases the designs upon the Italian fabrics of the 14th 
century also admit of a symbolical interpretation. This is 
proved by an interesting design preserved in the Royal Textile 
Museum at Crefeld. 
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Kkjirk 35. 

But, on the other hand, songs and legends have also been the 
cause for making interesting designs. One pattern shows a 
maiden standing on the battlement of a castle and holding a 
falcon endeavoring to fly. In another pattern we see a maiden 
coming out of a large flower, on her hand a falcon with bells on 
its feet, and by her side a dog fastened with a cord. 

FiCURE 36. 

The following song may be referred to these patterns. 



Ich Arme einen Sperber lieb zu haben ! 
So liebt ich ihn, dass Sehnsiicht mich 

verzehrt, 
An meinem Ruf schien sich sc'in lierz zu 

laben, 



Poor me to have had a falcon for a pet 
I loved him so tenderly that I am ill of 

love-longinj; 
He seemed to like so much to hear my 

calling. 
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Oft hat cr Kost aus meiner Hand begehrt. 
Nun stieg er aiif so stolz und so erhaben, 
Viel stolzer als er sich mir je bewahrt. 
In einen Ciarten flog er ueber'n Graben 
Und einc andr'e Herrin halt ihn werth. 
Wie reicht ich dir mein Sperber Lecker- 

bissen ! 
Goldene Schellen gab ich dir zu tragen, 
Dich freudiger zur Vogeljagd zu wissen, 
Nun flogst du hin und lassest mich 

verzagen. 
Du hast die Bande freventlich zerissen 
Just da du meisterhaft verstandst zu 

jagen. 



He used to take food from my hand. 
Now he soared aloft proud and noble. 
Much prouder than he ever did for me. 
He flew over a foss into another garden, 
And another girl loves him. 
How many dainty bits I offered you 

Falcon ! 
I gave you golden bells to wear. 
To make you more joyful for the hunting 

of birds, 
I^ut now you leave me and my heart faints. 
Vou wickedly ])roke your bonds 
Just when you had learned to hunt 

masterly. 




Fi(;rKK 36. 
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In the further development of textile designs, the slender and 
graceful tendrils were converted into knotty branches forming a 
pointed oval, in the middle of which was placed a group of 
animals in the Saracenic style. 




Figure 37. 

The characteristic ornament of the 15th century, the pome- 
granate, is made to sprout from one of the angles formed by 
the contact of the branches. At first the pomegranate is small 
and takes a subordinated position, the animal figures being 
predominant, but later on, the size of the pomegranate is 
increased and that of the animals diminished more and more. 
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A: :;u ^::.! ;: t'/.c 14::! century animal tigures disappeared 
t.':.i!!\- ::o:r. .:c< .;::. .ip.d the pomegranate was transformed into 
th.o :ni:v^si:^L; pattern, which during the end of the 14th, the 
whv^le of the 15th. and the nrst quarter of the i6th century, was 
a prominent feature. 
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Figure 39. 



It is composed of fruit like ananas or pineapple, placed in 
a cluster of leaves, from which flowers and leaves are sprouting, 
the whole being surrounded by ornaments of different kinds. 
The arrangement is the same in all patterns. 
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K , KK 40. 






- r!,iCLc! in the center as a symbol of 
>.::ro::iuied by blossoms and fruit, the 
■".;.■ ::uerpreted to mean that love, by the 
'.: :!:. tr::it of everlastini^ life. The rose 
..i\ v>. uiiich siirroinuis the pineapple, is 
:;:v reward which charity received in 
■;v.i::o:*.e>. plaited together, tell us of the 
:'::%! i:s that only by pain and struggle 
!::\*>. :v::^gs the crown of eternal life. 
.\v\v^pment of the pomegranate pattern 
M the I ;th centurv. 
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FiGURK 41. 

Broad ornamented stems take an undulating upward course, 
and on either side branches bearing blossoms, leaves and little 
pomegranates, are dispersed. They were the fashion of the 
Burgundian Court in the latter part of the 15th centur)', where 
the use of an immense mass of material made the employment 
of these gigantic patterns possible. 

In the paintings of this time we see ladies dressed in robes of 
many folds and with a long train, which was looped up and 
carried on the arm. The noblemen of the court of Charles the 
Bold, were dressed in large gowns, which, on account of their 
extravagant length, fell to the ground in folds. Even the Saints, 
the figures of Biblical History, were represented by the artists 



416 



of those times as bein^j dressed in the rich velvets and brocades 
of Burgundian period. 




Fi(;iKK 42. 

On the lar^^c altar picture in the Cathedral of Cologne, the 
holy men are marching in the midst of their splendid suite as 
though they were Dukes of Burgundy. 

Although these splendid fabrics were produced in Italy and 
in the C)rient up to the 14th century, we find that in the 14th 
and 15th centuries, owing to the emigration of Italian weavers 
to France, Flanders and Switzerland, the lucrative art of weaving 
began to obtain a gradually firmer footing in these countries 
also. 

In France more especially, the kings attempted to attract the 
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weaving artists by means of charters and privileges, and to 
settle them in the towns of that country. Amongst these towns 
Lyons took the first place and rapidly increased, and with its 
magnificent productions, soon became a dangerous competitor 
with the other manufacturing towns ; this was in consequence 
of the extraordinary favor and protection which these towns 
enjoyed from the government. 

KlCURE 4 2 A. 

The third wall painting at Crefeld shows the French King 
Francis I and his spouse Eleonore visiting the royal silk manu- 
factories in Lyons in 1556. 

We are told that in the middle of the i6th century Lyons 
gave employment to 17,000 weavers; about the year 1675, from 
25,000 to 30,000, and when at its best, in the latter half of the 
1 8th century, to 80,000 persons. 

Now let us consider what kind of designs appear on the 
manufactures of Lyons, Flanders and Italy in the i6th century. 
It has already been shown by examples how the change from 
one style to the other occurred. For instance, the change from 
the animal patterns to the pomegranate patterns. In the same 
way we may follow the gradual variations of the latter until at 
last a new motive displaces this pattern, which after having 
fulfilled its task as a link of this connected chain of textile 
designs, itself gives place to the new order of things. 
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Jij-t a- v.-: o:ca-:':>na!!\' rind in s«:>me of the full)' developed 
f>omc;^ranatc patt-jrn- ^niall animals, relics of the textile design 
of tlic [4th c«jnt:ir\'. -o uc find the new characteristic feature of 
th^: [6th c'-ntiiry pattern to be the vase, in the pomegranate 
j)attcrn>, oi th»: 13th century, as \'ou have seen before. 

This ornament makes its first appearance in a very modest 
way, but {gradually increasing in size, it finally displaces the 
ponicgranat( itself, and maintains its ground for some length of 
time amid surroimdings of the most varied nature. 
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Figure 44. 



The thorny branches and the rose change into the sharp 
pointed oval enclosures of branches or of elegantly drawn 
extended leaves which are united at the point of contact by 
calyxes, crowns, etc. In the middle of this oval enclosure the 
vase is placed, and we see the little blossoms and flowers which 
were derived from the pomegranate, proceeding from the vase- 
The Renaissance with its more elegant forms produced the most 
varied compositions of the vase pattern. 
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FiCURE 45. 



The great revolution in fashion which followed the introduc- 
tion of the Spanish styles of dress did not fail to have an effect 
on the patterning of dresses. The narrow folds and slashings 
of the garments required small patterns, which merely relieved 
the ground, but laid no claim to attention on their own account. 
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Fi(;uRE 46. 

The tendrils and ribbons instead of filling large spaces, occu- 
pied much smaller ones in which a small palmetto, derived from 
the large designs of the 15th century, took the place of the large 
flower vase. The patterns are composed of elegant surround- 
ings, enclosing symmetrical forms, such as the pomegranate or 
little flower vase, or lastly little clusters of flowers formed by 
three or five stalks bearing blossoms and leaves. The colors 
are now less brilliant. The period of the religious quarrels 
produced by the Reformation was a more serious one. Men's 
consciences were awakened, and this earnest time was reflected 
in the cut and color of the garments. In velvets, especially, the 
subdued tints added a wonderful effect. 
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During the period of transition from the i6th to the 17th 
century, the surroundings of the little patterns underwent a 
change and to some extent disappeared. We can discover the 
former existence of these surroundings in small branches or 
parallelograms united diagonally ; the calyxes which formerly 
united the branches being separated from them and standing 
independent of one another. The symmetrical form, formerly 
standing in the centre is displaced by an unsymmetrical branch 
with blossoms and leaves. Finally the remaining part of the 
surroundings disappear altogether, and the typical pattern of the 
beginning of the 17th century is complete. 




Fi(;lre 47. 
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It is composed of the unsymmctrical branches with blossoms 
and leaves, which appeared in the last variety of surroundings. 

They are put in series leaning alternately to the right and left. 
The style of the drawing and the botanical detail of the plant 
forms are given with much variety as well as the size of the 
branches, bearing the flowers, which may be seen from two to 
ten inches long. 




FiGURK 48. 

This pattern is called in France ** Fleurs Semees", that is to say 
Strewed Flowers. 

But the more we advance in our researches, the greater num- 
ber of varieties of textile designs we shall meet with. On the 
whole, greater freedom is to be remarked, in the general con- 
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atrictirn :r the iesii^s 1:5 veil as in the treatment of the simple 
fcrnrr. -vhicii iccr:«icri aicre md more a realistic conception. 

Uncer the niiuence ot the Bare-cue and Rococo stj'Ies with 
their z,izrc^, -\h:ch iisregarded a distinct and constructive 
arran;C'^ment :f patterns, the or'^'nality. which was periodically 
ccmm'-n t: the patterns ot fcnner times, is lost. We see a mul- 
tir^ce :f iesic^s ^hich are ^mewhat like one another in their 
charicter. bet in .vhich ve rr.iss the common motive which used 
to be c.:r:t:nuaily repeare'i in the former designs, as for example, 
the o«:me-ranat:f '.z each Dattem of the i;th centurv*. 




Fi(;iKK 49. 
The important lace manufacture, which flourished in France, 
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more particularly under the Minister Colbert, in the latter half 
of the 17th century, introduced a variety of very splendid 
designs for weaving. They are composed of flowery ornaments 
spreading out in the shape of a fan, and intersected by inter- 
woven ribbons of lace, very cleverly imitated. 

The so-called 'Mace patterns" betray the brilliancy and luxury 
of the time of Louis the 13th and 14th. 

Other motives having their origin in far Eastern Asia appear 
in the reign of Louis 15th. 




Figure 50. 



W^HJ#* 



About the year 1 720 Louis 1 5th sent an extraordinary embassy 
to the Chinese Emperor bearing valuable presents, and under 
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instructions to co-operate in trade relations and to revive such 
as already existed. In return for this politeness the Chinese 
Emperor selected splendid presents for the King of France, 
composed chiefly of beautiful pieces of porcelain, lavishly deco- 
rated with Chinese figures and ornaments. This occurence 
rendered Chinese st>'le fashionable in the upper circles of France 
for a short time, and the originality of this distant nation in their 
st>le of ornament appears in the textile designs of this period ; 
Chinese vases, the characteristic dragon, landscapes with the 
curious Chinese perspective, pigtailed sons of the Chinese 
Empire in boats and so on. 

Contemporary with these patterns after the Chinese style a 
noteworthy feature was the use of plant forms drawn from nature. 




Figure 51. 
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Flowers and leaves are rendered with the full effect of light 
and shade, and the natural color of the flowers is imitated to 
the utmost. The rose is used for choice. But fruit also, cherries 
and plums, in fact a profuse flora in all possible fantastic forms, 
together with parts of architecture, cascades, shells, rocks, etc., 
served as model for the textile patterns of this time. Textile 
design has here reached its highest point, both in a capricious 
choice of motives, in combinations of brilliant colors, and in the 
richness of the bindings. 
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Figure 52. 

In the time of Louis i6th, these grand designs, admirable, 
notwithstanding their quaintness, disappear, and give place to 




. ' *■'.',' '." '',.-''.":, \ .-,-. i- *T:t.*nt tnat tney no longer 

*'- '.' ':' %:■' -yA T.'/^ i.z-rv:- strrc i^'.-tndid colored 

'/' r .•/,'•'*..*'. r. f ;, ' / : rr. ^ " ! p^ "TjiTT, ". ar-t intermingled with ever>- 
/ ff.f V '.f /, J'»* ^i^ ^>.r,.ri$/. fr*:.;': an^'i ^:-ch like symbols; flutter- 
»/!/ f »*/>/'/r. , f' •.t//'/f.;, /r.jt \,H-.V*:V^, <:tc., appear in the inten'ening 
|M" I !»' / .If fli'- r*:f\t:rA'u,n of a period when ruin was 

'Ht\nn,tt \nii^, ,ttn\ wli* ii no 'rn^rrjjetic effort was possible. The 
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designs on the textiles are a faithful mirror of the trivial social 
life of that time. But this state of things did not last for long. 




Figure 54. 

Probably in consequence of the excavations at Hcrculanium 
and Pompeii, motives were furnished for woven designs, which 
were taken from the wall paintings of classic antiquity. They 
bring us, after the desolation which the French Revolution spread 
over art, science, industry and trade to the style of the first 
French Empire which found its opportunity in the imitation of 
the antique. 
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Fi(;lre 55. 



Thus having brought before you the change of patterns and 
styles from the earliest days to the commencement of the present 
century, I discontinue my researches. If we examine the rich 
collections of antique original woven fabrics which now are 
established in many towns, we shall be astonished by the man- 
ner in which our forefathers could produce wonderful effects 
with very insufTicient mechanical assistance. And now the 
problem remains that we should study the rich treasures hoarded 
up in Textile Museums and make use of them for the textile 
industry, which, as we have already seen, is so ver>' important 
to the welfare of entire towns and countries. 
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To encourage all these endeavors and to bring to notice all 
the beautiful and interesting subjects for investigation, which 
this subject offers, these remarks have been made, but they do 
not in any way pretend to have dealt exhaustively with such a 
very extensive subject. 



After the addresses by President Thompson and Rear Ad- 
miral George W. Melville, the meeting was adjourned sine 
die. 
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Improvement of Cotton, Dr. H. 

J. Webber 197 

Increase of Spindles at the South 191 

Indian Drills 311 

Integrity of Vested Interests . . 92 

In Memoriam 51 

Italian Weaving 406 

J 

James, Gen.Chas. T., on South- 
ern Cotton Manufacturing . .172 

Jannovitch Cotton 166 

Japanese Sheetings 311 

Johannsen, Prof. Otto, on Cot- 
ton Combing 350 

Justinian, Encouragement of 
Textiles 380 
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King^s Mountain Mills, Visit to . 136 | 
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B. C 362 
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Lula Mills, Visit to 136 
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Visit to 136 I 
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Mexico Imports 298 
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Saracenic Design 411 

Sassanide Weavings 379 
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Search, Theodore C, Elected an 

Active Member 116 
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Smith. Geo. R., Yarn Testing 

and Testing Machines . . 112-258 
Smith, Hamilton, on Southern 

Cotton Manufacturing .... 172 
Smith. Thomas H., on Fungus 
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Southern Trip, Account of . . . 135 
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Spaulding Cotton Mills, Visit to 138 
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Spheres of Influence in China . 322 
Spinning Schools in 1640 . . . 180 
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Sweat System 85 
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Sykes. John, Elected an Associ- 
ate Member 1 17 
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Tasmania Imports 298 

Technical Education, Import- 
ance of 131 

Test of Yarns, Tabulation of. . 259 
Textile Patterns, Development of 
in Former Centuries, Prof. 

Paul Schulze 1 18-361 

Textile Patterns in Former Cen- 
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Uses of Stationary ** Cells" in 
Place of Rotating Cylinders in 
the Drying of Textile Fabrics, 
Chas. H. Fish 1 12-212 

V 

Vegetables for Thread 142 

Vested Interests, Integrity of. . 92 
Victoria Imports . 299 

W 

Wardwell, Inventor of Universal 

Winding System 251 

Ware, Justin A., Chairman of 

Committee on Resolutions . .133 
Washington Meeting, Attend- 
ance at 57 

Washington, Points of Interest in 67 

Washington, Trip to 66 

Waste, Amount of 226 

Waste in England 235 

Weaving, Antiquity of 143 

Webber, Dr. H. J., Improve- 
ment of Cotton 197 

Webber, Dr. H. J., Vote of 

Thanks to 133 

Wentworth, W. H., on Cultiva- 
tion of Egyptian Cotton . . .165 
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Whitney, Eli, Inventor of Saw- 
gin 183 

Whittier, Nelson, Elected an Ac- 
tive Member 116 

Whittier, W. R. B., Elected an 
Active Member 116 

Willingham, Broadus E., on 
Coarseness of Cotton Fibre . 208 

Willingham, Broadus E., Elected 
an Active Member 116 

Wilson, Hon. James, Address of 
Welcome 105 

Wilson, Hon. James, Vote of 
Thanks to 133 

Wilt of Cotton Plant 198 

Wood, Oscar W., Elected an Ac- 
tive Member 117 

Wright, Hon. Carroll D., Factory 
as an Element in Social Life 69-81 

Wright, Hon. Carroll D., Vote of 
Thanks to 133 

X 

Xerxes Using Cotton 144 

Y 

Yarns, Putting up of for Use and 
for Market, F. H. Bishop 112-250 

Yarn Testing and Testing .Ma- 
chines, Geo. R. Smith . . 112-258 



lit 



HOWARD & BULLOUGH 

American Machine Co., Ltd. 

PAWTUCKET, R. I. 



BUILDERS OF 



COTTON 

MACHINERY. 




BALE BREAKERS, FEEDERS, REVOLVING FLAT CARDS, 

( with Mechanical 
SELF FEEDING OPENERS, DRAWING FRAMES ] or Electrical 

f Stop-motions* 
BREAKER, INTERMEDIATE and SLUBBING, INTERMEDL\TE and 

FINISHER LAPPERS. ROVING FRAMES. 



NEW PATTERN SPINNING FRAMES. 

IMPROVED TWISTERS. CONE WINDERS. 

WE INVITE INVESTIGATION AND COMPARISON. 
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THE NAME OF 

" KITSON " 

Has ior more than Rfty Years stood for all 

that is Best in 

Picker Construction. 



Omr Works ar« Die^oced ExcJosrveir to the Manufacture of 



Picker l^oom Machinery 

For PrefMirini: Cotton and Waste for Cardini:. 



Kitson Machine Co, 



Lowell, Mass. 



W. CRAMER, Southern Agent, Charlotte, N. C. 

2 



Sacojs^Pettee Machine Shops 



Main Office: NEWTON UPPER FALLS, HASS. 



COTTON MACHINERY 



j» j» OF THE J» J» 



LATEST IMPROVED PATTERN. 




Picking Machinery, 


Slubbing, 


Revolving Flat Cards, 


Intermediate, 


Railway Heads, 


Roving and 


Drawing Frames, 


Spinning Frames. 


( Biddeford, Maine. 
SHOPS: . . . ^ 

( Newton Upper Falls, Mass. 


i!^*Send for estimates and prices. 
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Our New Twister. 

Made Throughout from New Patterns. 



Extra Weight, 
Draper Twister Spindles. 



Adjustable Legs, 
New Patented Details. 



BUILT FOR SPEED. 

The demand for our Twisters steadily increases. We also build Northrop Looms, 
Warpers, Spoolers. Reels, Banding Machines. Spindles, Temples, Round Spinning Rings. 
Separators, Etc. 

THE DRAPER CO., hopedale, mass. 
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PHILADELPHIA 

TEXTILE SCHOOL, 

[Pennsylvania Museum and School of Industrial Art.] 

SEVEN TEENTH YEAR. 

Instruction Given in All Branches of the Manu- 
facture of Cotton, Wool, Worsted and Silk. 

G>mplete Modem Equipment for CsLtdingf Spinnin^t Dyem^^ Weaving 
and Finishing. 

1901. — Day Classes open September 30, Evening: Qasses open 
October ?• 

Endorsed by leading; manufacturers and educators* Send for Illustrated 

YearBook« 

EDWARD W. FRANCE, Director. 

Broad and Pine Sts., Piiiladelpiiia. 
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National Ring Traveler Co. 

MAKERS OF ALL STANDARD 

Spinning and Twisting 
Travelers 

OK KVKKV DKSCRIPTIOX. 

PROVIDENCE, R. I. 



We are the ^Original and Only Makers of the 

Famous WILSON ROUND-POINTED Spinning Traveler. 



Stoddard,Haseric][,BiGliards&Co. 

BOSTON. MASS.. LONDON AND BRADFORD. ENGLAND. 

Bai^kers ai^d In^porters. 

Sole Representatives for 
DOBSON & BABLOW, Ltd., - - - Bolton. 

Improved Bi-S2mplcx Cardmg Eogina, with Patent Afiti-Flexk» Grinder. 

MfiWw^t* fy^ftijiif j Single and Duplez* 

Ribbon Lap Machines. Sliver Lap Machinei. 

Sltibber% Intermediate!, Rovers and Jacks. 

Improved Self-Acting Mules for Cotton. 

Gassfaig Frames and Winders. 

SPECIAL Opening and Picking Machinery for Delicate Cottons. 

SPECIAL attention given to Medium and Fine Counts. 

WORSTED CARDING ENGINES. 

WORSTED MULES. 



SAMUEL LAW & SONS, Ltd., - - Gleckheaton. 

CARD CLOTHING OF ALL DESCRIPTIONS. 



TAYLOR, WORDSWORTH & CO., - - Leeds. 

NOBLE COMBS and BACKWASHERS. 



PRINCE SMITH & SON, - - - Keighley. 

WORSTED DRAWING and SPINNING MACHINERY. 
BRADFORD SYSTEM and CONE SYSTEM. 



Societe Alsacienne de Constructions Mecaniques, 

Mulhouse. 

WORSTED DRAWING on FRENCH SYSTEM. 
GEGAUFF COTTON COMBER. 



EGYPTIAN COTTON 

FROM 

CARTER BROS. & CO., Ltd., Alexandria and Liyerpool. 
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S. A. FELTON & SON COMPANY, 



ivr^%-n ia.Jr<i>o-ruLy oy 1 olT 




CARD OR GRINDER BRUSH. 




i 



PICKER BRUSH. 



DOCTOR BRUSH. 



raV 



FLOOR BRUSH. 





Factory and Main Office, - - MANCHESTER/ N. H. 

Send for Booklet. Telephone Connections at both Manchester and Boston Offices, 
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EL9AH ASHWCStm 
MaottiiKturer of Card Oothing. 

Bff|iil tbwitotd sad Tempered Sleei ^Vire, Plum^ii Gt wid of 



CLOTHINQ R)R REVOLViNQ FLAT CARDS A SPECIALTY. 



Ai flMkcs af T«p rirt* RtoMfecd fe« Aafcwwiirs Patot Stal 



ESTIMATES PROMPTLY GIVEN. 



Henry Ashworth, Agent, Fall River, Mass. 
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General Fire Extinguisher Co. 

Manufactttfcrs^Jobkfs and Dealers iQ FIFE, FIT^ 
HYDRANTS, and all kinds of Steam, Gas and Water Supplies and 
Specialties. 

Factories and Warehouses equipped with the GRINNELL AUTO- 
BXATIC SPRINKLER, on the wet pipe or dry pipe system, as may be 
desired* 

The Grinnell Dry Pipe System affords thorough protection all the 
year around for buildingfs in which the water in a wet pipe system would 
frcese* 

Information and proposals furnished at the Several Department 
Agencies, and at the 

Executive Orfices, PROVIDENCE. R. I. 
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GENERAL ELECTRIC 
COMPANY'S 

Electric Equipment for Textile Mills 



Latest Installation. 




OLYMPIA MILLS. COLUMBIA, S. C. 

The lars^est single mill building ever erected. 

Power supplied by three three-phase General Electric 1300 Kw. gener- 
ators, direct-connected to steam engines. 

Number of spindles, 104,000. 

Number of looms, 2,400. 

Every machine in this mill driven by General Electric induction Motors. 

Estimates furnished on application. 



General Electric ConPANY 



General Office 



Schenectady, N. Y. 



New York Office, 44 Broad Street, Boston Office, 200 Summer Street. 

Philadelphia Office, 214 South Eleventh Street. 
Atlanta Office, EquiUble Building. Baltimore Office, 227 E. German St. 



LONDON OFFICE: 
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1 10 CANNON STREET, E. C. 
9 



LOWELL MACHINE SHOP, 



Lowell. X13SS., 



Cotton riachinery. 




Revohin^ Flat Cards. 

Roilwav Heads, 

Drawing Frames, 

Roving Frames, 
Ring Spinninv; Frames. 

Twisters. Spoolers, 

Warpers, Slashers, 
Looms. 

WORSTED HACHINERY. 



-» 
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FOR a Hy Frame that will give you a large 
production at small amount of cost and 
horse power, go to the WOONSOCKET 
MACHINE & PRESS COMPANY, Woon- 
socket, R. L They also manufacture Qoth 
Trimmers, Shafting, Hangers, Pulleys, Friction 
Qutches, &c. 
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Plymoatb Cordage Go.'"f.'2s^.,"J^ 

MANUFACTURE FINEST QUALITY 

R0PE5 AND BINDER TWINES OF ALL DESCRIPTIONS. 




v\\v \'\t;kia'. . 




7lil- ) 5N:SMS I'' J-Kv'ri\'T. 



BALE ROPE is one ot our SPECIALTIES. Wc are LEADERS K,T;j:TVTn/miss\o "■■"^'^^^^ 

in Strictly First Class TRANSMISSION ROPE, iiuerts/andTitulTio you. '""*' 



Freifirht and Telegraph Address : 
SACO, ME. 



H. P. GARLAND, 
Treasurer. 



Loom Picker Co. 



Manufacturers of 



Loom Pickers, Loom Harnesses, 
Loom Reeds, 
Ticking: Lug Straps, 
Hickory Picker Sticks, 

Picker Loops and Picker Leather. 



« « « 
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Biddeford, Maine. 



T. C. ENTWISTLB, 

MANUFACTURER OF 

Patent Warping, Balling, and Beaming lUaehines. 



ALSO 

All Kinds of Oommon Expansion Oombs for Warpers, Beamers, and Slashers, 

AND 

TRAVERSE WHEEL CARD GRINDERS FOR AMERICAN OR ENGLISH COTTON, 

WOOLEN OR WORSTED CARDS. 

Market and Worthen Streets, 
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LOWELL, MASS- 



COTTON MILLS 

By utilizing the waste heat 
from your flue g^ases you are 
enabled to heat your feed water 
considerably above boilinfr 
point. You can use the most 
economical condensins^ auxili- 
ary pumps, with a maximum 
waste of exhaust, having hot 
feed water from the economizer. 
You can use the hot water for 
heating your mill succcssfullv. 
You can make a SAVING In 
fuel of I a per cent, to 20 per 
cent. You can make a saving: 
in repairs to your boilers. You 
can increase the efficiency of 
your plant. HOW? By using 
a Grefn*a Eccmomiser, 
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A RECORD; 
30.000,000 H. P. IN USE. 

SAV E FUEL BY USIN G 

GREEN'S 
ECONOMIZER, 

SOLE MAKERS IN THE U. 3 A. 

The Green Fuel Economizer Co., 

MATTEAWAN. N. Y. 

BOSTON, 63 State Street. 

NKW YORK, 74 CorilAndt atT««t. 

la 



Bleach and Dye Works 

By using the hot water from the 
economizer in your kiers and 
vats you can save la per cent, to 
ao per cent, in FUEL. You 
can save ao per cent, in TIME 
in the boiling process. You 
nerd never run short of steam. 
You can have hot feed water 
for your boilers as well as hot 
water for your DYE HOUSES. 
You can do better work with 
less waste. Less complaint 
from your Dyer about not hav- 
ing enough steam, and less 

Siimbling from your engineer 
at the Dye House is using all 
the steam with general sat- 
isfaction all aroutid. ^Q>^*l> 
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Cmti SU0I WU9 M^MUn, 



Thmt Heddlct are made with loldcrcd wup cjrei. aho 
ABLE FOREIGN HEDDLE MADE. 

Cwvttfm t d fmee mmt Orders s^UetfeJ H^Ar m /br Smm^ip$ 



Mldcicd end eyct. and are tlic moat DESIft- 
aW Amvs 



^■^ American 
Correspondence 
School of Textiles 

GIVES 

COURSES OF INSTRUCTION 

BY MAIL, 

In Cotton Picking, Carding, 
Spinning, Warp Preparation, 
and Weaving, 
Nlill Calculations, 
Mill Engineering, 
and Textile Designing. 

Printed Lessons, complete and up to date, 
forming the finest library of textile infor- 
mation in existence. 

Send for Free Catalogue. 

C p. BROOKS, Director, 

New Bedford, Mass* 



The Equipment of 

THE NEW BEDFORD 
TEXTILE SCHOOL 

New Bedford, Mass. 

is acknowledged by all to be the finest exist- 
ing collection of cotton machinery under one 
roof. 

Practical instructors. 

Gold medal Paris Exposition of 1900. 

Inspection invited. 

Send for Free Catalogue to 

C p. BROOKS, 

Managing Directory 
New Bedford, Mass. 
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American Cotton Yarn Exchange, 

Combed and Carded Cotton Vani$ 

From Northern and Southern Mills. 

American, E^ptVau, ^^tuvvasi aad Sea Islands. 

ARNOLD B. SANFORO, HO. «T OWKViWiH «X 

PRES. AND GEH. UVGR. 

Long Dbtancc Phone, No. UV^ Odntd. 



^0<S\OX\« H<K«&. 
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Tn$iKctioit 



Protection 




J. M. ALLEN, President. 

W. B. FRANKLIN, Vice-President. 

F. B. ALLEN, 2d Vice-President. 

J. B. PIERCE, Sec'y and Treas. 



Northeastern Department, 



C. E. ROBERTS, 



Manager, 



125 MILK STREET, 



BOSTON. 
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INCORPORATED JUNE 4, 1890. 



American Card Clothing Co. 

GENERAL OFFICES: Worcester, Mass. 





SEND 


ORDERS 


TO 


factories: 






Worcester, 




Leicester, 




North 


Andover, 


Lowell, 




Philadelphia. 


Pa. 


Providence 


, K. 1. 






Manufacturers of Every Description of CARD CXOTHING. 

Special Atfeniior. ^'iven \o C\olWm% ioT Revolving Top Cards. Experts Furnished to Clothe 
t the same. 

Hardened and Tempered Siee\ NWue Ca^td C\ox\x\tv^j,. V\^m^\. ^.c^xixve. ... ^n«\^^^ ^.^>^^^. 
Ine Tod Fiafs covered and fastened ^w■uVv S\ee\ CA\v^. 






Not in Fifty Years, 

BUT IN TWELVE, 

WE HAVE EQUIPPED OVER ONE-HALF 

OF THE 
COTTON MILLS IN THE UNITED STATES. 

It took Decided Merit to do this! 



THE 



A. T. Atherton Machine Co. 



Pawtucket, R. I. 



The Leading Manufacturers of 



PREPARATORY COTTON MACHINERY. 



AMERICAN 
COMPANY. 

EXCLUSIVE OWNERS OF RIGHTS TO MANUFACTURE AND SELL PRISMATIC 
WINDOW GLASS. UNIVERSALLY KNOWN AS LUXFER PRISMS. 

About one hundred and seventy ( 1 70) installations of Luxfer Prisms have been 
made in mills, factories, and machine shops throughout New England. 

Circulars and estimates mailed upon receipt of inquiry. 

QEORQE K. MALTBV, EQUITABLE BUILDING, 

New England Manager, BOSTON, MASS. 

Telephone, Boston 1071 
69—70 

The Garland System oF 
Moistening the Air ^ ^ ^ ^ 

Produces and maintains any desired relative iiumidity on every day of the year. 

Uniformly distributes the moisture, so that all parts of the rooms are moistened 
alike. 

Takes pure air from out of doors and forces it into the rooms under a pressure of 
20 pounds per square inch, thus assisting ventilation by displacing an equal 
volume of foul air. 

Requires practically no care, except that necessary for the regula- 
tion of humidity. 

For Estimates. Circulars and References, address, 

Garland Air Moistener Company, 

SACO, MAINE. 



PORCELAIN CREEL STEPS. 






5219 258 143 

We claim Porcelain Creel Steps to be superior to any other step in use: 
They are thicker than the ordinary steps, therefore not so liable to split; 

They are rousfh on the outside, therefore do not work loose; 
They outlast the sflass steps many times and are smoother in the cup. 
Are your machines fitted up with the Porcelain Creel Steps? If not, your 

equipment is not of the best. 
We will send you samples free of cost if you will give them a trial. If you find 

them as we represent, insist that your machine builder uses them in all new 

machines furnished, or in repairing your old ones. 

Mitchell = Bissell Co., 

38 Murray St , Bourse Buildingi 

NEW YORK, PHILADELPHIA, 

WILLIAM FIRTH, Pres. EDWIN BARNES, Vtce-Pres. JOHN H. NELSON,rm75. 

William Firth Company, 

67 EQUITABLE BLDQ., ISO DEVONSHIRE ST., BOSTON. 
IMPORTKRH OP 

ASA LEES & CO , Limited, Textile Machinery, including Bale Breakers, Revolv- 
ing Flat Cards for cotton, Drawing Frames, Slabbing Frames. Intermediate Frames, 
Roving Frames, Combers, Ribbon and Comber Lap Machines, Carding Engines for 
wool wadding, and also Condensers, etc. 

Soutiiern As:ents for Fall River Macliine Company. Ring Spinning Frames and 
Coiler Railway Heads. 

Sole Agents for William Tatham & Co. Waste Machinery. 

Joseph Stubbs. Gassing. Winding and Reeling Machinery for cotton, worsted and silk. 

John Perry, Limited. Worsted Machinery on French and English Systems, also patent 
Wool Washers and Special Silk Machinery. 

Qeorge Orme & Co.'s Patent Hank Indicators, Etc, 

James Yates & Son. Hardened and Tempered Steel Card Clothing for woolen and 
worsted cards. 

Selling Agents for Joseph Sykes Bros. Hardened and Tempered Steel Card Cloth- 
ing for cotton. 

Dronsfield Bros., Limited. Emery Wheel Grinders and Emery Fillet. 

R. Centner Fils. Steel Wire Heddles. 

Southern Office, 40 So. Forsyth St., Atlanta, Qa., c- e. ^^^SlXLtiye. 

89-70 19 




A VOTE 

by the manufacturers of the country as to 
the merits of our Spinning Rings and 
others, we feel sure would land us ahead 
with a big majority. 

We are doing honest work on our 
products, and using the best stock obtain- 
able. We believe we have the confidence 
of mill men everywhere. 

Our U. S. S. Traveler Cleaner 
is perfection itself. 

Our Patent Traveler Cup is a 
great economizer of Travelers. 



09—70 



Patented Feb. 2«, 1889. 
Patented Oct. 21, 1890. 



WhitinsTille SpinniDg Ring Co., 

WHITINSVILLE. MASS. 



JACQUARD 

Card Cutting Machinery. 



We are specialists in this line« We 
build machines by the use of which the 
cost of preparing jacquard cards for the 
loom is reduced to the lowest figure. 

We make Piano Machines (foot and 
power) for cutting original pattern 
packs. Repeaters, for duplicating cards; 
and Lacers for automatically feeding 
and punching and lacing blank cards 
into packs. 

JOHN ROYLB <t SONS, 

•»-TO PATERSON, N. J. 
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ARTHUR A. BRIQH AM, 

186 DEVONSHIRE ST., BOSTON. 

-4s VV I N D E R S .5#- 

BROADBENT & BRIQHAM'S PAT. CONICAL DRUM WINDERS 
for Winding Hosiery Yarns of Every Description. 

Uniform Speed, Uniform Tension, Perfect Cones, Production Second to None. 

For TWINES, THREADS and TWISTED YARNS we advise 

OUR NEW CLOSE WINDER, Made In Any Number of Spindles and Any Traverse. 

SEXD FOR PARTICULARS. 

KENYON^ PATENT INTERSTRANDED ROPE for Power Transmission, 
Rim and Scroll Banding. 

OCHRE MACHINES, PAPER TUBE MACHINES, INDICATORS, Etc. 

ts Correspondence Solicited, 

6x-<;o 



See .he METALLIC ROLLS 



Runnings Successfully 




New 
or Old. 



MACHINERY, 



Write for Prices and Particulars to 

The Metallic Drawing Roll Company, 



68-01) 



INDIAN ORCHARD, HASS. 
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** In the Koiindlap bale the planter gets {lay for all the cotton he brings, and the 
spinner gets all the cotton he pays for." 

Last season again demonstrated the incomparable superiority 
of The American Cotton Company's Roundlap Bale. Demand 
outran supply. With the additional presses established in the 
South the Company expects to meet the increased demand of 
1 900- 1 90 1 both for long and .short staples. 

The savings at the mills, which begin with the unloading of 
the cars and do not cease until the intermediate lapper is reached, 
are estimated by a spinner who has used Roundlap bales for several 
years at not less than one-eighth of a cent per pound exclusive of 
tare and loss of weight on square bales. 

The more these bales are used the more their advantages 
appear. A comparative test of Roundlap and square cotton was 
recently made by the Massachusetts Cotton Mills of Lowell, Mass., 
to determine the relative shrinkage in weight by drying out. The 
cotton was opened, loosened by hand, placed in new bags, weighed, 
and allowed to stand 184 hours before being re-weighed. The 
square cotton lost 2.283 per cent.; the Roundlap cotton 1.271 per 
cent., a saving in favor of the latter of 1. 01 2 per cent., or 5.06 
pounds per bale of 500 pounds net. 

New Knj^land Mills arc supplied by the llowel Cotton Com- 
pany, 831 Kx'change HuiUling, Boston, Mass. 

THE AMERICAN COTTON COMPANY. 

CAPITAL. $7,000,000. 

General Officest 27 William St., /New York City. 

INO. K. SKARLKS, rrcMdtnt, New V«>rk. 
\V.\I. C. LoNKRINc;. Vire rrosidcnt, Boston. 
WINTIIRDr M. 'rriTLK, Treasurer, New York. 
(;K0R(;K W. < )AKLI:V, Secrctar>-, New York. 



6S-g:) 
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The Whitin Machine Works, 



WHITINSVILLE, MASS. 

BUILDERS OF 



COTTON MACHINERY. 




WHITIN COMBER. 

Cards» Railway Heads» 

Sliver Lap Machines» Drawing Frames» 

Ribbon Lap Machines^ Spinning Frames» 

Combing Machines^ Spoolers^ 



Long Chain Quillerst 

Reels» 

Twisters» 

Looms* 



SOUTHERN AQENX: 



STDART W. CRAMER, 



Charlotte, N. C. 



68-<» 



23 



Brown Bro's Co., 

Providence, 

R, I. 
General Mill Furnishers. 



OWNKRS, AC.KXTS AND MANA(;KRS OF 

COTTON AND WOOLEN MILLS 

who best serve their interest 

BUY SUPPLIES 

Of the Old Reliable Hoxas^e of 



PROVIDENCE, R. I. 

A t Oak Leather Belting:, 

Picker and Lace Leather, 

Reeds, Heddles and Harness. 
B^It Leather and Strapping, 

Ring and Twister Travelers, 

Bobbins, Spools and Shuttles. 
Roll Covers, Stock and Tools. 

Everything you desire in supplies. 

Just as you may require, prompt, 

and at the Lowest Market Rates* 

BUY OF THE 

OLD RELIABLE HOUSE, 
BROWN BROS. CO. 



Crompton & Knowles Loom Works 

WORCESTER, MASS. 




-BUILDERS OF- 



Plain and Fancy 
Cotton Looms. 



Branch Works, 



Providence, R. I. 



GINGHAM LOOM. 



And Weaving Machinery for Every 
Kind of Textile Fabric. 



ALSO MAKERS OF 



Dobbies ^"djacquards. 




PLAIN CCTION LOOM. 



EGYPTIAN, COTTON PERUVIAN. 

THE S. BLAISDBLL, Jr., COMPANY. 

American Long Staple a Specialty. Shipments Direct to Mill from Egypt, Pens and all 

American Southern Points* 

COTTON WASTE purchased on yearly contracts from mills. 



CJ-6^ 



CHICOPEE, 



MASS. 



American Stave & Cooperage Co. 

Manufacturers and Exporters of 

Tanks, Dye=Tubs, Vats, Casks, 

Hogsheads, Barrels and Kegs. 

Union fvlade. 

No. 156 State Street, Boston, Mass. 
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MASON MACHINE WORKS, 

TAUNTON, MASS., 



-BUILDERS OF- 



Cotton IWmii HaghiNeRV. 




Mascn Ccmber. 

REVOLVING FLAT CARDS, 40 and 45 Inch. 

COMBERS, SLIVER and RIBBON LAP MACHINES. 
RAILWAY HEADS and DRAWING FRAMES. 

SPINNING FRAMES, for Coarse or Fine Yarns. 
MULES, for Coarse or Fine Yams. 

Over 2,000,000 Spindles of MULES Built to Date. 

LOOMS IN GREAT VARIETY, PLAIN OR FANCY. 

Also, THE MASON NORTHROP LOOM. 

Southern Agents, THE D. A. TOMPKINS CO., Charlotte, N. C 



n. G. McKERROW & CO., 

TEXTILE MACHINERY, 

31 State Street, BOSTON, MASS. 



AMERICAN AGENTS FOR 



TWEEDALES & SMALLEY, - - - - Castleton, England. 
Cards, Drawing: Frames, Stubbing, intermediate and Roving Frames. 

TAYLOR, LANG & CO.. - - - - Stalybridce. England. 

Seif Acting Muies for Fine, Medium and Coarse Counts. 

Messrs. WILLIAM RYDER, ----- Bolton. England. 

Spindies and Flyers. 



68-60 



Card Clothing, and other Textile Sundries. 



Printing of every description 

Forbes 

Lithograpli 

Company, 



Our Trade Mark 

Where the quality counts 
we win. 



68-69 



Samples sent 
on application. 



BOSTON. 

Correspondence 
SoUcited. 




^YXAMO 

68-60 



ELT DRESSING 

AND 

ftLT CEMEWT. 



184 SMmer St., Boston, Mass. 
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Power Transmission Machinery^ 

Patent Process Turned Shafting. 

New Modern Self Oiling Bearings. 

Hunter's Hub Friction Couplings and Pulleys. 
Hunter's Rim Friction Couplings and Pulleys. 
Hunter's Disc Friction Couplings and Pulleys. 

Woolen Machinery, Wet Finishing. 

Hunter's Fulling Mills and Cloth Washers. 

Hunter's Soapers, Scourers, Etc. 

Stone's Patent Dryers. 

Wm. White's Full Line of Textile Wool Scouring pP Handling Machinery 



Jas. Hunter Machine Co., 

NORTH ADAMS, MASS. 



Boston Sales Office* 
70 Knby St.» Mason Building 



Universal Winding 

Saves Labor, 

Floor Space, 

Power, 

Waste, 

Packing Cases, 

Freight, 

Re^winding, 

Cost of Bobbins, 

Repair of Bobbins, 

MONEY. 




Universal Winding Co-, 

226 Devonshire Street, Boston. 
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Charles River Iron Works. 

EDWARD KENDALL & SONS, 



MANUFACTURERS OF 



STKAM BOIIvBRS 

And Plate Iron Work of every description. 

HIGH PRESSURE BOILER PLANTS FOR COTTON MILLS OUR SPECIALTY. 
END OF WEST BOSTON BRIDGE. 
Established 1860. CAMBRIDGEPORT, MASS. 

For Clean Cleaning of Floors. "26 YEARS AT IT." 

SAVOQRAN 

Is a Reliable Standard. 
INDIA ALKALI WORKS, 28-37 India Wharf, BOSTON. 



World's Fair Medal, 1893. Silver Medal, 1887. Bronze Medal, 1878. 



LEWISTON MACHINE COMPANY, 

JOSEPH P. BATTLES, Treasurer and Agent, LEWISTO/M, ME. 

Manufacturers of Latest Improved 
Seamless Bag ■ ^^ ^^^ mk mm ^^ Narrow, Broad, 

1^ Tubing Looms I C J C J l\#l ^^% ^^^^' ^""^' ' 

A Specialty. Lhi^^^ ^^^ I W I ^M^ Damask Looms. 

>l/so, Warpers, Slasher Wraiths, Expansion Combs, 

Beaming Machines, Size Kettles, Cotton, Paper Correspondence 

and Husk Calender Rolls, Stc Solicited. 

68-iW 29 
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(IM LITY .should be the first consideration 

in the choice of an engine. 

Ouality IH the first consideration in building: 
Improved Oreene and Rice & Sarg^ent 

l;n}(infc.s. 

f h*:;. '.'/'.t mor^ btcau-.* tht> are made better. 
(h':> ar»; built to zr. t >ou p^iVker at lea^t cost. 
I <> ij t<:ll ;,ou more about them. 

J Providence Engineering Works, 

w it..H.i.rn Providence, R. I. 

U\iv ft :^ntvyt\\ r»i/.ine->, 

Ifiipf ov«m1 Cjrecnc Lnj^ines. 



i^rSee Paper on American Stokers, Volume 67.' ^^x 

The American Stoker Co. of New York 

New England Ofnce« Exchange Building* Boston* Mass. 

OuF Sales to Cotton IWanufaetuPers in Hew England Exceed 
the Aggregate Sales of All Oqf Competitops. 



The American Stokers are installed at 
the Tremont & Suffolk Mills, Lowell: 
Arlington Mills, Lawrence: Pierce Mfg. 
Co., New Bedford: Draper Co., Hopedale: 
Wanskuck Co.. Providence: American 
Woolen Co.. Blackstone and Webster, 
and others. 
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The American Stokers are also in use at the Chestnut Hill Puniping Station of 
the Metropolitan Water Board, where an engine horse power is developed with 
1 .06 lbs. of coal - the world's record. 

LOCKWOOD, GREENE & CO., 
MILL 

Architects and Engineers. 

J):$ Fkdkrai. Stri:k/j\ HOSTOIN". 

TKXTII^K I>I^.\NTS. WATKK 1»0\VKR. 

FIN'ISIirXCi Pl^AN'T.K. KTKAM POWKR. 

IXni 'STRIATA IT^AXTH. KLKA'TRK^ IH)\VP:K. 

ii8— 4;n KKPORTS AXL) V A FILIATION'S. 

JOII.N R. BUTTEIIWORTII, Prfst. 

j. K. Bi'TTERWORTii, Jun., VicfPrfst . 

"Walter Yates, Trcas. 

ne FrovMence Sizing Co. 

Manufacturers of 
Soaps, Sizings, Dressings, 
Cotton Softeners, 

Finishing; Pastes, etc. 

Special Grades made for any de- 
sired results. 

Olneyville, Providence, R. I. 

Works, Cranston, R. I. 

Telephone Connection. 
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Dodge Manufachjring Co., 

Engineers, Founders, 
Contractors and Machinists. 



SPECIALTIES rOR COTTON MILLS. 

EVERYONE A LEADER IN ITS CLASS. 

Capillary Self-Oiling: Bearingfs, Clean, Inexpensive, Oil Savers* 

Finished Steel Shafting* 

Iron Spider Wood Rim Textile Pulleys* 
(Special G>nstructiofu) 

Safety Compression and Flang^e Couplin^fs* 

Safety Iron Center Wood Rim Fly Wheels. 

Iron, Split and Solid Pulleys* 

Dod^ Patent American System of Rope Driving* 
The Power Transmission Invention of the Centtsry* 



Main Office and Works: Mlshawaka, Indiana, U. S. A. 

BRANCH HOUSES: Boatoa, New York, Chicago, Atiantm, London, Bag. 
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